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Pro His His Leu Thr Leu Thr Asp Glu Arg Leu Glu Thr Tyr Asp Ala 
275 280 285 

Val Asn Lys Val Asn Pro Pro Leu Arg Glu Ser Arg Asp Ala Glu Ala 
290 295 300 

Leu Lys Lys Ala Leu Leu Asp Gly Thr lie Asp Val Val Ala Thr Asp 
305 310 315 320 

His Ala Pro His Gly Ser Glu Asp Lys Cys Cys Glu Phe Glu Asn Ala 
325 330 335 

Lys Pro Gly Met Leu Gly Leu Glu Thr Ser Leu Ser lie lie Val Asp 
340 345 350 

Thr Phe Val Ala Thr Gly Leu Ala Asp Trp Arg Phe Val Ala Arg Val 
355 360 365 

Met Ser Glu Arg Pro Ala Glu lie Thr Arg Leu Pro Gly Gin Gly Arg 
370 375 380 

Pro lie Ala Glu Gly Glu Pro Ala Asn Leu Ala lie Val Asp Pro Gly 
385 390 395 400 

Lys Thr Trp Thr Ala Ser Gly Ala Asp Phe Ala Ser Lys Ala Glu Asn 
405 410 415 

Thr Pro Phe Glu Gly Gin Glu Phe Ser Ala Lys Val Thr His Thr Val 
420 425 430 

Leu Arg Gly Lys Val Thr Cys Ala Asp Gly Val Ala Gin Asn Ala 
435 440 445 



<210> 979 
<211> 1025 
<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1002) 

<223> RXAQ22Q8 



<400> 979 

etc gga gtc gtc gac ggc gtc gca cct eta aac cgc acc atg gaa aaa 48 

Leu Gly Val Val Asp Gly Val Ala Pro Leu Asn Arg Thr Met Glu Lys 

15 10 15 

ate ate gca gtg cac gat gat tec etc tec cag gaa gtc ttc ggc gtc 96 
lie lie Ala Val His Asp Asp Ser Leu Ser Gin Glu Val Phe Gly Val 
20 25 30 

acc ttc cca cga cca eta ggc etc gec gca ggt ttc gac aaa aac gca 144 
Thr Phe Pro Arg Pro Leu Gly Leu Ala Ala Gly Phe Asp Lys Asn Ala 
35 40 45 

tea atg get gat gec tgg ggt gec gtt gga ttc gga tac gec gaa ctt 192 
Ser Met Ala Asp Ala Trp Gly Ala Val Gly Phe Gly Tyr Ala Glu Leu 
50 55 60 
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ggc acc gtc acc gcc ttc cca cag cca gga aac ccc acc ccg cgc ctt 240 
Gly Thr Val Thr Ala Phe Pro Gin Pro Gly Asn Pro Thr Pro Arg Leu 
65 70 75 80 

ttc cgc ctg cct gcc gac aaa get ate ttg aac cgc atg gga ttc aac 288 
Fhe Arg Leu Pro Ala Asp Lys Ala lie Leu Asn Arg Met Gly Phe Asn 
85 90 95 

aac ctg ggt gca gca gaa gtc gca aaa aac ctg cgc aac egg aaa tec 336 
Asn Leu Gly Ala Ala Glu Val Ala Lys Asn Leu Arg Asn Arg Lys Ser 
100 105 110 

acc gat gtc ate ggc ate aac ate ggt aaa acc aaa gtg gtt ccc get 384 
Thr Asp Val He Gly He Asn He Gly Lys Thr Lys Val Val Pro Ala 
115 120 125 

gaa cac gca gta gat gac tac cgc cgt tct gca tct ttg tta ggt gat 432 
Glu His Ala Val Asp Asp Tyr Arg Arg Ser Ala Ser Leu Leu Gly Asp 
130 135 140 

ctt get gat tac ctg gtt gtc aac gtt tec tec ccc aac act ccg ggt 480 
Leu Ala Asp Tyr Leu Val Val Asn Val Ser Ser Pro Asn Thr Pro Gly 
145 150 155 160 

etc cgc gat ctg cag get gtg gaa tct ttg cga cca ate etc gcc gca 528 
Leu Arg Asp Leu Gin Ala Val Glu Ser Leu Arg Pro He Leu Ala Ala 
165 170 175 

gtg cag gaa tec acc acc gtc cca gtc ttg gtg aaa ate gca cca gac 576 
Val Gin Glu Ser Thr Thr Val Pro Val Leu Val Lys He Ala Pro Asp 
180 185 190 

etc tec gac gaa gac ate gac gcc gta get gac ctg gca gtt gag etc 624 
Leu Ser Asp Glu Asp He Asp Ala Val Ala Asp Leu Ala Val Glu Leu 
195 200 205 

aaa etc gcc gga ate gta gcc acc aat acc acc att tec cgc gaa ggc 672 
Lys Leu Ala Gly He Val Ala Thr Asn Thr Thr He Ser Arg Glu Gly 
210 215 220 

etc aac act cct tea ggt gaa gtc gaa gcc atg ggt get ggc gga ate 720 
Leu Asn Thr Pro Ser Gly Glu Val Glu Ala Met Gly Ala Gly Gly He 
225 230 235 240 

tec ggt get cca gta gca gcc cga tct ttg gag gta etc aag cgc etc 768 
Ser Gly Ala Pro Val Ala Ala Arg Ser Leu Glu Val Leu Lys Arg Leu 
245 250 255 

tac gca egg gta ggc aaa gag atg gtg ttg ate tct gtc ggt ggc ate 816 
Tyr Ala Arg Val Gly Lys Glu Met Val Leu lie Ser Val Gly Gly lie 
260 265 270 

age acc cct gag caa gcc tgg gaa cgc ate acc tec ggc gca acc ctt 864 
Ser Thr Pro Glu Gin Ala Trp Glu Arg He Thr Ser Gly Ala Thr Leu 
275 280 285 

ctg cag gga tac acc cca ttc ate tac ggt ggc ccc gat tgg ate aga 912 
Leu Gin Gly Tyr Thr Pro Phe lie Tyr Gly Gly Pro Asp Trp lie Arg 
290 295 300 

gat ate cac ctt ggt ate gcc aag cag ctg aaa get cac ggt ctg cgc 960 
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Asp lie His Leu Gly lie Ala Lys Gin Leu Lys Ala His Gly Leu Arg 
305 310 315 320 

aac ate get gac get gtg ggc age gaa ttg gag tgg aag aac 
1002 

Asn lie Ala Asp Ala Val Gly Ser Glu Leu Glu Trp Lys Asn 
325 330 

taaacagacc aaacacacgt gee 
1025 



<210> 980 
<211> 334 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 980 

Leu Gly Val Val Asp Gly Val Ala Pro Leu Asn Arg Thr Met Glu Lys 
1 5 10 15 

lie lie Ala Val His Asp Asp Ser Leu Ser Gin Glu Val Phe Gly Val 
20 25 30 

Thr Phe Pro Arg Pro Leu Gly Leu Ala Ala Gly Phe Asp Lys Asn Ala 
35 40 45 

Ser Met Ala Asp Ala Trp Gly Ala Val Gly Phe Gly Tyr Ala Glu Leu 
50 55 60 

Gly Thr Val Thr Ala Phe Pro Gin Pro Gly Asn Pro Thr Pro Arg Leu 
65 70 75 80 

Phe Arg Leu Pro Ala Asp Lys Ala lie Leu Asn Arg Met Gly Phe Asn 
85 90 95 

Asn Leu Gly Ala Ala Glu Val Ala Lys Asn Leu Arg Asn Arg Lys Ser 
100 105 110 

Thr Asp Val lie Gly lie Asn lie Gly Lys Thr Lys Val Val Pro Ala 
115 120 125 



130 135 140 

Leu Ala Asp Tyr Leu Val Val Asn Val Ser Ser Pro Asn Thr Pro Gly 
145 150 155 160 

Leu Arg Asp Leu Gin Ala Val Glu Ser Leu Arg Pro lie Leu Ala Ala 
165 170 175 

Val Gin Glu Ser Thr Thr Val Pro Val Leu Val Lys lie Ala Pro Asp 

180 185 190 

Leu Ser Asp Glu Asp lie Asp Ala Val Ala Asp Leu Ala Val Glu Leu 
195 200 205 

Lys Leu Ala Gly lie Val Ala Thr Asn Thr Thr lie Ser Arg Glu Gly 
210 215 220 

Leu Asn Thr Pro Ser Gly Glu Val Glu Ala Met Gly Ala Gly Gly lie 
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225 230 

Ser Gly Ala Pro Val Ala Ala Arg 
245 

Tyr Ala Arg Val Gly Lys Glu Met 
260 

Ser Thr Pro Glu Gin Ala Trp Glu 
275 280 

Leu Gin Gly Tyr Thr Pro Phe lie 
290 295 

Asp lie His Leu Gly lie Ala Lys 
305 310 

Asn He Ala Asp Ala Val Gly Ser 
325 



235 240 

Ser Leu Glu Val Leu Lys Arg Leu 
250 255 

Val Leu He Ser Val Gly Gly He 
265 270 

Arg He Thr Ser Gly Ala Thr Leu 
285 

Tyr Gly Gly Pro Asp Trp He Arg 
300 

Gin Leu Lys Ala His Gly Leu Arg 
315 320 

Glu Leu Glu Trp Lys Asn 
330 



<210> 981 
<211> 675 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) .. (652) 
<223> RXA01660 

<400> 981 

gaaaactggt gtttttcggc cgtgtccacc ccaggttcta tgctgtaaca aacgcgggtt 60 



taaacctcaa tcatcaaatt agggaagggc tgggaaatcc atg tea tct aat tec 

Met Ser Ser Asn Ser 
1 5 



115 



att aac gca gaa gcg cgc get gag ctt get gaa ctg ate aaa gag eta 
He Asn Ala Glu Ala Arg Ala Glu Leu Ala Glu Leu He Lys Glu Leu 
10 15 20 



163 



get gtc gtc cac ggt gaa gtc ace ttg tct teg ggc aag aag get gat 
Ala Val Val His Gly Glu Val Thr Leu Ser Ser Gly Lys Lys Ala Asp 
25 30 ~ ~ 35 



211 



tac tac ate gat gtc cgt cgt gee acc ttg cac gcg cgc gca tct cgc 
Tyr Tyr lie Asp Val Arg Arg Ala Thr Leu His Ala Arg Ala Ser Arg 
40 45 50 



259 



ctg ate ggt cag ctg ctg cgc gaa gec acc get gac tgg gac tat gac 
Leu lie Gly Gin Leu Leu Arg Glu Ala Thr Ala Asp Trp Asp Tyr Asp 
55 60 65 



307 



gca gtt ggc ggc ctg acc ttg ggc get gac ccg gtt gee acc gee ate 
Ala Val Gly Gly Leu Thr Leu Gly Ala Asp Pro Val Ala Thr Ala lie 
70 75 80 85 



355 



atg cac gee gac ggc cgc gat ate aac gcg ttt gtg gtg cgc aag gag 
Met His Ala Asp Gly Arg Asp He Asn Ala Phe Val Val Arg Lys Glu 
90 95 100 



403 
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gcc aag aag cac ggc atg cag cgt cgc att gag ggc cct gac ctg acg 451 
Ala Lys Lys His Gly Met Gin Arg Arg lie Glu Gly Pro Asp Leu Thr 
105 110 115 

ggc aag aag gtg etc gtg gtg gaa gat acc acc acc acc gga aat tec 499 
Gly Lys Lys Val Leu Val Val Glu Asp Thr Thr Thr Thr Gly Asn Ser 
120 125 130 

cct ctg aca get gtt gcc gcg ttg cgt gaa get ggc att gag gtt gtg 547 
Pro Leu Thr Ala Val Ala Ala Leu Arg Glu Ala Gly lie Glu Val Val 
135 140 145 

ggc gtt gcc acc gtg gtc gat cgc gca acc ggt gca gat gag gtt ate 595 
Gly Val Ala Thr Val Val Asp Arg Ala Thr Gly Ala Asp Glu Val lie 
150 155 160 165 

gca gcg gaa ggc ctt cct tac cgc age ttg ctg gga ctt tct gat ctt 643 
Ala Ala Glu Gly Leu Pro Tyr Arg Ser Leu Leu Gly Leu Ser Asp Leu 
170 175 180 

gga etc aac taacaccccc ggccccacgg agt 675 
Gly Leu Asn 



<210> 982 
<211> 184 
<212> PRT 

<213> Corynebac ter ium glutamicum 
<400> 982 

Met Ser Ser Asn Ser lie Asn Ala Glu Ala Arg Ala Glu Leu Ala Glu 
15 10 15 

Leu lie Lys Glu Leu Ala Val Val His Gly Glu Val Thr Leu Ser Ser 
20 25 30 

Gly Lys Lys Ala Asp Tyr Tyr lie Asp Val Arg Arg Ala Thr Leu His 
35 40 45 

Ala Arg Ala Ser Arg Leu lie Gly Gin Leu Leu Arg Glu Ala Thr Ala 
sn fin 



Asp Trp Asp Tyr Asp Ala Val Gly Gly Leu Thr Leu Gly Ala Asp Pro 

65 70 75 80 

Val Ala Thr Ala lie Met His Ala Asp Gly Arg Asp lie Asn Ala Phe 

85 90 95 

Val Val Arg Lys Glu Ala Lys Lys His Gly Met Gin Arg Arg lie Glu 

100 105 110 

Gly Pro Asp Leu Thr Gly Lys Lys Val Leu Val Val Glu Asp Thr Thr 

115 120 125 

Thr Thr Gly Asn Ser Pro Leu Thr Ala Val Ala Ala Leu Arg Glu Ala 
130 135 140 

Gly lie Glu Val Val Gly Val Ala Thr Val Val Asp Arg Ala Thr Gly 

145 150 155 160 
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Ala Asp Glu Val lie Ala Ala Glu Gly Leu Pro Tyr Arg Ser Leu Leu 
165 170 175 

Gly Leu Ser Asp Leu Gly Leu Asn 
180 



<210> 983 
<211> 957 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (934) 

<223> RXA02235 

<400> 983 

gtgtcaccgc agctgtccag ggcatagagg ccctgcgtga gggcgttgtc agcgtccgcg 60 

cgctgcagga actcgaccac gcagtcaagg cttaagccct atg aca ttc ggc gag 115 

Met Thr Phe Gly Glu 
1 5 

aag ctt ctg aac gcc gcc tec acc cgt ggc agg eta tgc gtg ggc att 163 
Lys Leu Leu Asn Ala Ala Ser Thr Arg Gly Arg Leu Cys Val Gly lie 
10 15 20 

gat ccc cac gaa age ctg ctg acg tec tgg ggg ctg ccg gta aac gta 211 
Asp Pro His Glu Ser Leu Leu Thr Ser Trp Gly Leu Pro Val Asn Val 
25 30 35 

gac gga ctt gcg gag ttc tec cgc gcc tgc gtg gag get ttc gcc gac 259 
Asp Gly Leu Ala Glu Phe Ser Arg Ala Cys Val Glu Ala Phe Ala Asp 
40 45 50 

acc gtg gca ttg gtg aag cct cag gtg gcg ttc tat gag cgt ttc ggt 307 
Thr Val Ala Leu Val Lys Pro Gin Val Ala Phe Tyr Glu Arg Phe Gly 
55 60 65 

tec get ggc ttt gcc ate ttg gaa gaa acc att cag acg ctg cgt gag 355 
Ser Ala Gly Phe Ala lie Leu Glu Glu Thr lie Gin Thr Leu Arg Glu 
70 75 80 85 

cgt ggc tgt ttg gtg gtc tct gac gcc aaa cgc ggc gat att ggc tec 403 
Arg Gly Cys Leu Val Val Ser Asp Ala Lys Arg Gly Asp lie Gly Ser 
90 95 100 

acc atg get ggc tat gcc tea gcg tgg tta gat cca gcg tea ccg ctg 451 
Thr Met Ala Gly Tyr Ala Ser Ala Trp Leu Asp Pro Ala Ser Pro Leu 
105 110 115 

tct age gac get gtg acg gtc tct ccc tac ctt ggt ttt cat tec ttg 499 
Ser Ser Asp Ala Val Thr Val Ser Pro Tyr Leu Gly Phe His Ser Leu 
120 125 130 

gac cca gtg ttc gaa ctt gcc gag caa cac ggc agg gga gtg ttt gtc 547 
Asp Pro Val Phe Glu Leu Ala Glu Gin His Gly Arg Gly Val Phe Val 
135 140 145 
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ttg gcc gcg acc tea aac cct gag gec cgc gaa etc cag gac cag caa 595 
Leu Ala Ala Thr Ser Asn Pro Glu Ala Arg Glu Leu Gin Asp Gin Gin 
150 155 160 165 

aac get gac ggc gtg age att tec cag cag ate gtg gat cag gca gcg 643 
Asn Ala Asp Gly Val Ser lie Ser Gin Gin lie Val Asp Gin Ala Ala 
170 175 180 

gcg ctt aac gcg cct tat atg gcc cag ggc aag get ggc aac att ggc 691 
Ala Leu Asn Ala Pro Tyr Met Ala Gin Gly Lys Ala Gly Asn lie Gly 
185 190 195 

gtc gtc ate ggc gcc acc ttg tec aaa cca cca cgc tta teg acg etc 739 
Val Val lie Gly Ala Thr Leu Ser Lys Pro Pro Arg Leu Ser Thr Leu 
200 205 210 

ggg ggc gcc att ttg atg ccc ggc gtc ggc gcc cag ggc ggc acg gca 787 
Gly Gly Ala lie Leu Met Pro Gly Val Gly Ala Gin Gly Gly Thr Ala 
215 220 225 

age gac gtt gat gag att gcg gga gac atg get cat ctt gca ttc cca 835 
Ser Asp Val Asp Glu lie Ala Gly Asp Met Ala His Leu Ala Phe Pro 
230 235 240 245 

aat gtc tct aga agt att ttg gcg aca ggc cca gat ate get gaa atg 883 
Asn Val Ser Arg Ser lie Leu Ala Thr Gly Pro Asp lie Ala Glu Met 
250 255 260 

aag aat tct gtg gca aaa aat get gca gac ttt cct ggt ttc ccc agg 931 
Lys Asn Ser Val Ala Lys Asn Ala Ala Asp Phe Pro Gly Phe Pro Arg 
265 270 275 

tea tagtcgegga aacggccctt aat 957 
Ser 



<210> 984 
<211> 278 
<212> PRT 

<213> Corynebacterium glutamicum 



■ A Pi r\ ^ O Q A 



Met Thr Phe Gly Glu Lys Leu Leu Asn Ala Ala Ser Thr Arg Gly Arg 
15 10 15 

Leu Cys Val Gly lie Asp Pro His Glu Ser Leu Leu Thr Ser Trp Gly 
20 25 30 

Leu Pro Val Asn Val Asp Gly Leu Ala Glu Phe Ser Arg Ala Cys Val 
35 40 45 

Glu Ala Phe Ala Asp Thr Val Ala Leu Val Lys Pro Gin Val Ala Phe 
50 55 60 

Tyr Glu Arg Phe Gly Ser Ala Gly Phe Ala lie Leu Glu Glu Thr lie 
65 70 75 80 

Gin Thr Leu Arg Glu Arg Gly Cys Leu Val Val Ser Asp Ala Lys Arg 
85 90 95 
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Gly Asp He Gly Ser Thr Met Ala Gly Tyr Ala Ser Ala Trp Leu Asp 
100 105 110 

Pro Ala Ser Pro Leu Ser Ser Asp Ala Val Thr Val Ser Pro Tyr Leu 
115 120 125 

Gly Phe His Ser Leu Asp Pro Val Phe Glu Leu Ala Glu Gin His Gly 
130 135 140 

Arg Gly Val Phe Val Leu Ala Ala Thr Ser Asn Pro Glu Ala Arg Glu 
145 150 155 160 

Leu Gin Asp Gin Gin Asn Ala Asp Gly Val Ser He Ser Gin Gin He 
165 170 175 

Val Asp Gin Ala Ala Ala Leu Asn Ala Pro Tyr Met Ala Gin Gly Lys 
180 185 190 

Ala Gly Asn He Gly Val Val He Gly Ala Thr Leu Ser Lys Pro Pro 
195 200 205 

Arg Leu Ser Thr Leu Gly Gly Ala lie Leu Met Pro Gly Val Gly Ala 
210 215 220 

Gin Gly Gly Thr Ala Ser Asp Val Asp Glu He Ala Gly Asp Met Ala 
225 230 235 240 

His Leu Ala Phe Pro Asn Val Ser Arg Ser lie Leu Ala Thr Gly Pro 
245 250 255 

Asp lie Ala Glu Met Lys Asn Ser Val Ala Lys Asn Ala Ala Asp Phe 
260 265 270 

Pro Gly Phe Pro Arg Ser 
275 



<210> 985 
<211> 852 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (829) 

<223> RXN01892 

<400> 985 

ggtctcagtg gcttcttggt tgctgtgatt ttttcaaggc gtaccccgtg gccgatgtta 60 

aaagcggttg gcacaacccc tactgaagga gaacaccact gtg acc acc teg agt 115 

Val Thr Thr Ser Ser 
1 5 

gaa caa ccc cgt aca gga tac aag cga gtg atg tta aag etc gga ggt 163 

Glu Gin Pro Arg Thr Gly Tyr Lys Arg Val Met Leu Lys Leu Gly Gly 
10 15 20 

gaa atg ttt ggt ggt ggc aaa gtc ggc gtc gat cct gat gta gta gac 211 
Glu Met Phe Gly Gly Gly Lys Val Gly Val Asp Pro Asp Val Val Asp 
25 30 35 
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aat gtt gca cgt cag ate get gaa gtt get aaa act gga gca gag att 259 

Asn Val Ala Arg Gin lie Ala Glu Val Ala Lys Thr Gly Ala Glu lie 
40 45 50 

gec gtt gtt ate ggt ggc gga aac ttc ttc cgc gga get gag ctt cag 307 

Ala Val Val lie Gly Gly Gly Asn Phe Phe Arg Gly Ala Glu Leu Gin 
55 60 65 

cag cgt ggc atg gac cgc gca egg tec gat tac atg ggt atg etc ggc 355 

Gin Arg Gly Met Asp Arg Ala Arg Ser Asp Tyr Met Gly Met Leu Gly 
70 75 80 85 

aca gtc atg aac tgc etc gec ttg cag gac ttc etc ggt cag cat ggc 403 

Thr Val Met Asn Cys Leu Ala Leu Gin Asp Phe Leu Gly Gin His Gly 
90 95 100 

gtt gaa tgc cgt gtc cag acc gee ate aac atg gca cag gtc gca gaa 451 

Val Glu Cys Arg Val Gin Thr Ala He Asn Met Ala Gin Val Ala Glu 

105 HO 115 

cca tat ctg cca ctg cgc gca gaa cgc cac ctg gaa aag ggc cgc gtt 499 

Pro Tyr Leu Pro Leu Arg Ala Glu Arg His Leu Glu Lys Gly Arg Val 
120 125 130 

gtc ate ttc ggt get ggc atg ggt atg ccg tac ttt tec acg gac acc 547 

Val He Phe Gly Ala Gly Met Gly Met Pro Tyr Phe Ser Thr Asp Thr 
135 140 145 

act get gca cag cgt gcg ttg gaa ate ggc tgt gac gtc eta ctg atg 595 

Thr Ala Ala Gin Arg Ala Leu Glu He Gly Cys Asp Val Leu Leu Met 
150 155 160 165 

get aag get gtt gac ggt gtg tac age gat gat cct cgt acc aac cca 643 

Ala Lys Ala Val Asp Gly Val Tyr Ser Asp Asp Pro Arg Thr Asn Pro 
170 175 180 

gat get gag etc ttc acc gaa att act cca aag gaa gta att gag aag 691 

Asp Ala Glu Leu Phe Thr Glu He Thr Pro Lys Glu Val He Glu Lys 

185 190 195 

ggc ctg aag gtt gee gat gca act gca ttc age etc tgc atg gac aac 739 

„ 1 ■ j " 1 P 1 P r m; "" aba Sag T — Cjtfi Mat A -p 

200 205 * 210 

aag atg cct ate ttg gtg ttt aac ctg ctt act gaa ggc aac att get 787 

Lys Met Pro He Leu Val Phe Asn Leu Leu Thr Glu Gly Asn He Ala 
215 220 225 

cgc gee ate age ggt gaa cgt ate ggt act ctg gtc gag tec 829 

Arg Ala He Ser Gly Glu Arg He Gly Thr Leu Val Glu Ser 
230 235 240 

tgatacattt agtcttataa aca 852 



<210> 986 

<211> 243 

<212> PRT 

<213> Corynebac ter ium glutamicum 
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<400> 986 

Val Thr Thr Ser Ser Glu Gin Pro Arg Thr Gly Tyr Lys Arg Val Met 
1 5 10 ^ 15 

Leu Lys Leu Gly Gly Glu Met Phe Gly Gly Gly Lys Val Gly Val Asp 
20 25 30 

Pro Asp Val Val Asp Asn Val Ala Arg Gin He Ala Glu Val Ala Lys 
35 40 45 

Thr Gly Ala Glu He Ala Val Val He Gly Gly Gly Asn Phe Phe Arg 
50 55 60 

Gly Ala Glu Leu Gin Gin Arg Gly Met Asp Arg Ala Arg Ser Asp Tyr 
65 70 75 ' 80 

Met Gly Met Leu Gly Thr Val Met Asn Cys Leu Ala Leu Gin Asp Phe 
85 90 95 

Leu Gly Gin His Gly Val Glu Cys Arg Val Gin Thr Ala He Asn Met 
100 105 110 

Ala Gin Val Ala Glu Pro Tyr Leu Pro Leu Arg Ala Glu Arg His Leu 
115 120 125 

Glu Lys Gly Arg Val Val He Phe Gly Ala Gly Met Gly Met Pro Tyr 
130 135 140 

Phe Ser Thr Asp Thr Thr Ala Ala Gin Arg Ala Leu Glu He Gly Cys 
145 150 155 160 

Asp Val Leu Leu Met Ala Lys Ala Val Asp Gly Val Tyr Ser Asp Asp 
165 170 175 

Pro Arg Thr Asn Pro Asp Ala Glu Leu Phe Thr Glu He Thr Pro Lys 
180 185 190 

Glu Val lie Glu Lys Gly Leu Lys Val Ala Asp Ala Thr Ala Phe Ser 
195 200 205 

Leu Cys Met Asp Asn Lys Met Pro He Leu Val Phe Asn Leu Leu Thr 
210 215 220 

Glu Gly Asn He Ala Arg Ala He Ser Gly Glu Arg lie Gly Thr Leu 
225 230 235 240 



Val Glu Ser 



<210> 987 
<211> 798 
<212> DMA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (47) . . (775) 
<223> FRXA01892 

<400> 987 
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atgttaaaag cggttggcac aacccctact gaaggagaac accacggtg acc acc teg 58 

Val Thr Thr Ser 
1 

agt gaa caa ccc cgt aca gga tac aaa cga gtg atg tta aag etc gaa 106 
Ser Glu Gin Pro Arg Thr Gly Tyr Lys Arg Val Met Leu Lys Leu Glu 
5 10 15 20 

ggt gaa atg ttt ggt ggt ggc aaa gtc ggc gtc gat cct gat gta gta 154 
Gly Glu Met Phe Gly Gly Gly Lys Val Gly Val Asp Pro Asp Val Val 
25 30 35 

gac aat gtt gca cgt cag ate get gaa gtt get aaa act gga gca gag 202 
Asp Asn Val Ala Arg Gin lie Ala Glu Val Ala Lys Thr Gly Ala Glu 
40 45 50 

att gee gtt gtt ate ggt ggc gga aac ttc ttc cgc gga get gag ctt 250 
lie Ala Val Val lie Gly Gly Gly Asn Phe Phe Arg Gly Ala Glu Leu 
55 60 65 

cag cag cgt ggc atg gac cgc gca egg tec gat tac atg ggt atg etc 298 
Gin Gin Arg Gly Met Asp Arg Ala Arg Ser Asp Tyr Met Gly Met Leu 
70 75 80 

ggc aca gtc atg aac tgc etc gee ttg cag gac ttc etc ggt cag cat 346 
Gly Thr Val Met Asn Cys Leu Ala Leu Gin Asp Phe Leu Gly Gin His 
85 90 95 100 

ggc gtt gaa tgc cgt gtc cag acc gec ate aac atg gca cag gtc gca 394 
Gly Val Glu Cys Arg Val Gin Thr Ala lie Asn Met Ala Gin Val Ala 
105 110 115 

gaa cca tat ctg cca ctg cgc gca gaa cgc cac ctg gaa aag ggc cgc 442 
Glu Pro Tyr Leu Pro Leu Arg Ala Glu Arg His Leu Glu Lys Gly Arg 
120 125 130 

gtt gtc ate ttc ggt get ggc atg ggt atg ccg tac ttt tec acg gac 490 
Val Val lie Phe Gly Ala Gly Met Gly Met Pro Tyr Phe Ser Thr Asp 
135 140 145 

acc act get gca cag cgt gcg ttg gaa ate ggc tgt gac gtc eta ctg 538 
Thr Thr Ala Ala Gin Arg Ala Leu Glu lie Gly Cys Asp Val Leu Leu 



Tin m 



1 £0 



atg get aag get gtt gac ggt gtg tac age gat gat cct cgt acc aac 586 
Met Ala Lys Ala Val Asp Gly Val Tyr Ser Asp Asp Pro Arg Thr Asn 
165 170 175 180 

cca gat get gag etc ttc acc gaa att act cca aag gaa gta att gag 634 
Pro Asp Ala Glu Leu Phe Thr Glu lie Thr Pro Lys Glu Val lie Glu 
185 190 195 

aag ggc ctg aag gtt gee gat gca act gca ttc age etc tgc atg gac 682 
Lys Gly Leu Lys Val Ala Asp Ala Thr Ala Phe Ser Leu Cys Met Asp 
200 205 210 

aac aag atg cct ate ttg gtg ttt aac ctg ctt act gaa ggc aac att 730 
Asn Lys Met Pro lie Leu Val Phe Asn Leu Leu Thr Glu Gly Asn lie 
215 220 225 

get cgc gec ate age ggt gaa cgt ate ggt act ctg gtc gag tec 775 
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Ala Arg Ala He Ser Gly Glu Arg He Gly Thr Leu Val Glu Ser 



<210> 988 
<211> 243 
<212> PRT 

<213> Corynebacterium glutaraicum 
<400> 988 

Val Thr Thr Ser Ser Glu Gin Pro Arg Thr Gly Tyr Lys Arg Val Met 
15 10 15 

Leu Lys Leu Glu Gly Glu Met Phe Gly Gly Gly Lys Val Gly Val Asp 
20 25 30 

Pro Asp Val Val Asp Asn Val Ala Arg Gin He Ala Glu Val Ala Lys 
35 40 45 

Thr Gly Ala Glu He Ala Val Val He Gly Gly Gly Asn Phe Phe Arg 
50 55 60 

Gly Ala Glu Leu Gin Gin Arg Gly Met Asp Arg Ala Arg Ser Asp Tyr 
65 70 75 80 

Met Gly Met Leu Gly Thr Val Met Asn Cys Leu Ala Leu Gin Asp Phe 
85 90 95 

Leu Gly Gin His Gly Val Glu Cys Arg Val Gin Thr Ala lie Asn Met 
100 105 110 

Ala Gin Val Ala Glu Pro Tyr Leu Pro Leu Arg Ala Glu Arg His Leu 
115 120 125 

Glu Lys Gly Arg Val Val He Phe Gly Ala Gly Met Gly Met Pro Tyr 
130 135 140 

Phe Ser Thr Asp Thr Thr Ala Ala Gin Arg Ala Leu Glu He Gly Cys 
145 150 155 " 160 

Asp Val Leu Leu Met Ala Lys Ala Val Asp Gly Val Tyr Ser Asp Asp 
165 170 175 

Pro Arg Thr Asn Pro Asp Ala Glu Leu Phe Thr Glu He Thr Pro Lys 
180 185 190 

Glu Val He Glu Lys Gly Leu Lys Val Ala Asp Ala Thr Ala Phe Ser 
195 200 205 

Leu Cys Met Asp Asn Lys Met Pro He Leu Val Phe Asn Leu Leu Thr 
210 215 220 

Glu Gly Asn He Ala Arg Ala lie Ser Gly Glu Arg lie Gly Thr Leu 
225 230 235 " 240 

Val Glu Ser 



230 



235 



240 



tgatacattt agtcttataa aca 



798 
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<210> 989 
<211> 798 
<212> DNA 

<2i3> Corynebacter ium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (775) 

<223> RXA00105 

<400> 989 

catcttgatc tgtcgccctg aacttgcaga tgaacttctc gagatgtgcg cgaagttcta 60 

cgaggagaat ggaacttact aacgctgtta tgatgacggc atg act gtt cca acg 115 

Met Thr Val Pro Thr 
1 5 

cct tat gaa gac ctt ctt egg aag att get gaa gaa ggg tec cac aag 163 
Pro Tyr Glu Asp Leu Leu Arg Lys lie Ala Glu Glu Gly Ser His Lys 
10 15 20 

gac gac cgc acc ggc ace ggc act act tct tta ttc gga caa caa ate 211 
Asp Asp Arg Thr Gly Thr Gly Thr Thr Ser Leu Phe Gly Gin Gin lie 
25 30 35 

cgc ttt gat etc aat gaa ggt ttt ccc ctt ctg acc acc aag aag gtc 259 
Arg Phe Asp Leu Asn Glu Gly Phe Pro Leu Leu Thr Thr Lys Lys Val 
40 45 50 

cat ttc cac tct gtt gtg ggt gag ctt ttg tgg ttc ctt cag ggg gat 307 
His Phe His Ser Val Val Gly Glu Leu Leu Trp Phe Leu Gin Gly Asp 
55 60 65 

tec aac gtc aaa tgg ctg cag gat aac aac ate cgc att tgg aat gaa 355 
Ser Asn Val Lys Trp Leu Gin Asp Asn Asn lie Arg lie Trp Asn Glu 
70 75 80 85 

tgg gca gat gag gac ggc gag ctg ggc cct gtt tat ggt gtc cag tgg 403 
Trp Ala Asp Glu Asp Gly Glu Leu Gly Pro Val Tyr Gly Val Gin Trp 
90 95 100 

cgt tct tgg cca acc cct gat ggt cgt cac att gac cag ate tea ggt 451 
A-rrr .qpr Trn Pro Thr Pro Asp Glv Ara His lie Asp Gin lie Ser Gly 
1Q5 • - — no ~ 115 

get tta gaa act ctg cga aac aac cct gat tea cgt cgc aat att gtc 499 
Ala Leu Glu Thr Leu Arg Asn Asn Pro Asp Ser Arg Arg Asn lie Val 
120 125 130 

teg gcg tgg aat gtt tec gag ctt gaa aac atg get ctt ccc cct tgt 547 
Ser Ala Trp Asn Val Ser Glu Leu Glu Asn Met Ala Leu Pro Pro Cys 
135 140 145 

cac ttg ctt ttc cag etc tat gtc gee gat ggc aaa ctg tct tgc cag 595 
His Leu Leu Phe Gin Leu Tyr Val Ala Asp Gly Lys Leu Ser Cys Gin 
150 155 160 165 

etc tac cag cgt tct gcg gac atg ttc ctg ggt gtg cct ttc aac ate 643 
Leu Tyr Gin Arg Ser Ala Asp Met Phe Leu Gly Val Pro Phe Asn lie 
170 175 180 
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gca tec rat gca ctg etc acc cac atg ttt gec cag cag gca ggc ttg 691 
Ala Ser Tyr Ala Leu Leu Thr His Met Phe Ala Gin Gin Ala Gly Leu 
185 190 195 

gaa gtc ggc gag ttc att tgg act ggc ggc gac tgc cac att tat gac 739 
Glu Val Gly Glu Phe He Trp Thr Gly Gly Asp Cys His He Tyr Asp 
200 205 210 

aac cac aag gaa cag gtc gcg gag cag ctg age cga taagctcgcc 785 
Asn His Lys Glu Gin Val Ala Glu Gin Leu Ser Arg 
215 220 225 

cctaccccac ctt 798 



<210> 990 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 990 

Met Thr Val Pro Thr Pro Tyr Glu Asp Leu Leu Arg Lys He Ala Glu 
15 10 15 

Glu Gly Ser His Lys Asp Asp Arg Thr Gly Thr Gly Thr Thr Ser Leu 
20 25 30 

Phe Gly Gin Gin He Arg Phe Asp Leu Asn Glu Gly Phe Pro Leu Leu 
35 40 45 

Thr Thr Lys Lys Val His Phe His Ser Val Val Gly Glu Leu Leu Trp 
50 55 60 

Phe Leu Gin Gly Asp Ser Asn Val Lys Trp Leu Gin Asp Asn Asn He 
65 70 75 80 

Arg He Trp Asn Glu Trp Ala Asp Glu Asp Gly Glu Leu Gly Pro Val 
85 90 95 

Tyr Gly Val Gin Trp Arg Ser Trp Pro Thr Pro Asp Gly Arg His He 
100 105 110 

Asp Gin lie Ser Gly Ala Leu Glu Thr Leu Arg Asn Asn Pro Asp Ser 
115 120 125 

Arg Arg Asn lie Val Ser Ala Trp Asn Val Ser Glu Leu Glu Asn Met 
130 135 140 

Ala Leu Pro Pro Cys His Leu Leu Phe Gin Leu Tyr Val Ala Asp Gly 
145 150 155 160 

Lys Leu Ser Cys Gin Leu Tyr Gin Arg Ser Ala Asp Met Phe Leu Gly 
165 170 175 

Val Pro Phe Asn lie Ala Ser Tyr Ala Leu Leu Thr His Met Phe Ala 
180 185 190 

Gin Gin Ala Gly Leu Glu Val Gly Glu Phe lie Trp Thr Gly Gly Asp 
195 200 205 

Cys His lie Tyr Asp Asn His Lys Glu Gin Val Ala Glu Gin Leu Ser 
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210 



215 



220 



Arg 

225 



<210> 991 
<211> 732 
<212> DNA 

<213> Corynebacterium glutamicum 

<2^20> 

<221> CDS 

<222> (101) . . (709) 

<223> RXA00131 

<400> 991 

aggctctcgg cggtcagctc accgaactga ccaaggagca ggctgagtac atcggcgttg 60 

acgttgcagg cccattcaag ccggagcact accgctacta atg att gtc age att 115 

Met lie Val Ser He 

1 5 

gag a tc gac ggc gec ggc aaa aac acc ctg gtt teg gca tta acg 163 

Glu Gly He Asp Gly Ala Gly Lys Asn Thr Leu Val Ser Ala Leu Thr 

10 15 20 

cag gtt att gat gca aaa gtc ctt gca ttc cca cgt tat gaa acc teg 211 
Gin Val He Asp Ala Lys Val Leu Ala Phe Pro Arg Tyr Glu Thr Ser 
25 30 35 

att cac gec caa ttg gec gcg gaa gca etc cac ggc cgc atg ggc gac 259 
He His Ala Gin Leu Ala Ala Glu Ala Leu His Gly Arg Met Gly Asp 
40 45 50 

etc acc gac age gec tac gee atg gee acg ctt ttc gec etc gac cgc 307 
Leu Thr Asp Ser Ala Tyr Ala Met Ala Thr Leu Phe Ala Leu Asp Arg 
55 60 65 

cac ttc gcg att gat gac tta aat gcg ccc ggc gtg gtg ctg etc gac 355 
His Phe Ala lie Asp Asp Leu Asn Ala Pro Gly Val Val Leu Leu Asp 
70 75 80 85 

cga tac gtc gee tec aac gcg get tat acc gec gec aga ttg ctt gac 403 
Arg Tyr Val Ala Ser Asn Ala Ala Tyr Thr Ala Ala Arg Leu Leu Asp 
90 95 100 

gac gac gee ccc cgc tgg gtt gee gac ctg gaa ttc ggg egg ctt ggg 451 
Asp Asp Ala Pro Arg Trp Val Ala Asp Leu Glu Phe Gly Arg Leu Gly 
105 110 ' 115 

etc cca cgt ccg acg ctt caa gtg ttg ttg gat acc ccc gcg gag gta 499 
Leu Pro Arg Pro Thr Leu Gin Val Leu Leu Asp Thr Pro Ala Glu Val 
120 125 130 

gcg caa gat agg get aga cgt cga gaa gcg ctt gac tec gcg cgt gcg 547 
Ala Gin Asp Arg Ala Arg Arg Arg Glu Ala Leu Asp Ser Ala Arg Ala 
135 140 145 

egg gac cgc tat gaa teg gat teg gcg ctg cag caa cgc acc gec gag 595 
Arg Asp Arg Tyr Glu Ser Asp Ser Ala Leu Gin Gin Arg Thr Ala Glu 
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150 155 160 165 

cac tat cgc cgc etc gcg gcg gac aac tgg gaa tea ccg tgg ate gtg 643 
His Tyr Arg Arg Leu Ala Ala Asp Asn Trp Glu Ser Pro Trp He Val 
170 175 180 

gtt gee cct gat gaa gac ccc ggc cac gtt gcg cag aga ate gtg gaa 691 
Val Ala Pro Asp Glu Asp Pro Gly His Val Ala Gin Arg He Val Glu 
185 190 195 

ttc ctg ggt act ata aac taatcccaat tagcaggaag gat 732 
Phe Leu Gly Thr He Asn 
200 



<210> 992 
<211> 203 
<212> PRT 

<213> Corynebacterium glutarnicum 
<400> 992 

Met He Val Ser He Glu Gly He Asp Gly Ala Gly Lys Asn Thr Leu 
15 10 15 

Val Ser Ala Leu Thr Gin Val He Asp Ala Lys Val Leu Ala Phe Pro 
20 25 30 

Arg Tyr Glu Thr Ser He His Ala Gin Leu Ala Ala Glu Ala Leu His 
35 40 45 

Gly Arg Met Gly Asp Leu Thr Asp Ser Ala Tyr Ala Met Ala Thr Leu 
50 55 60 

Phe Ala Leu Asp Arg His Phe Ala He Asp Asp Leu Asn Ala Pro Gly 
65 70 75 80 

Val Val Leu Leu Asp Arg Tyr Val Ala Ser Asn Ala Ala Tyr Thr Ala 
85 90 95 

Ala Arg Leu Leu Asp Asp Asp Ala Pro Arg Trp Val Ala Asp Leu Glu 
100 105 110 

Phe Gly Arg Leu Gly Leu Pro Arg Pro Thr Leu Gin Val Leu Leu Asp 
115 120 125 

Thr Pro Ala Glu Val Ala Gin Asp Arg Ala Arg Arg Arg Glu Ala Leu 
130 135 140 

Asp Ser Ala Arg Ala Arg Asp Arg Tyr Glu Ser Asp Ser Ala Leu Gin 
145 150 155 160 

Gin Arg Thr Ala Glu His Tyr Arg Arg Leu Ala Ala Asp Asn Trp Glu 
165 170 175 

Ser Pro Trp He Val Val Ala Pro Asp Glu Asp Pro Gly His Val Ala 
180 185 190 

Gin Arg He Val Glu Phe Leu Gly Thr He Asn 
195 200 
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<210> 993 

<211> 531 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> ( 101) . . (508) 

<223> RXA00266 

<400> 993 

agtaggggat cgtccagcga agcggtcgca gaggctgtga ggaagctcta agtcgactta 60 



agtgcgcgaa gcagaccacc attaggtaga atcacccaac atg act gaa cgt act 

Met Thr Glu Arg Thr 
1 5 



115 



etc ate ctt ate aag cca gac ggt gtt acc aac gga cac gtc ggc gaa 
Leu He Leu He Lys Pro Asp Gly Val Thr Asn Gly His Val Gly Glu 
10 15 20 



163 



ate ate gca cgt att gag cgc aag ggc ctg aag etc get get ctg gat 
He He Ala Arg lie Glu Arg Lys Gly Leu Lys Leu Ala Ala Leu Asp 
25 30 35 



211 



ctg cgt gtt gca gac cgc gag acc get gaa aag cac tac gaa gag cac 
Leu Arg Val Ala Asp Arg Glu Thr Ala Glu Lys His Tyr Glu Glu His 
40 45 50 



259 



get gac aag cca ttc ttc ggt gag etc gtt gaa ttc ate acc tct gca 
Ala Asp Lys Pro Phe Phe Gly Glu Leu Val Glu Phe He' Thr Ser Ala 
55 60 65 



307 



cct ctg ate gca ggc ate gtc gaa ggc gag cgt gca ate gat gca tgg 
Pro Leu He Ala Gly He Val Glu Gly Glu Arg Ala He Asp Ala Trp 
70 75 80 85 



355 



cgt cag ctt get ggt ggc acc gac cca gtt get aag gca acc cca ggc 
Arg Gin Leu Ala Gly Gly Thr Asp Pro Val Ala Lys Ala Thr Pro Gly 
90 95 100 



403 



acc ate cgc ggc gat ttc gca ctg act gtt gga gag aac gtt gtt cac 
Thr He Arc Glv Aso Phe Ala Leu Thr Val Rlv Glu Asn Val Val His 



451 



105 



110 



115 



ggt tct gat tec cca gag tec get gag cgc gag ate tec ate tgg ttc 
Gly Ser Asp Ser Pro Glu Ser Ala Glu Arg Glu He Ser He Trp Phe 
120 125 130 



499 



cct aac ctg taatttttac ggttagaaaa aaa 
Pro Asn Leu 
135 



531 



<210> 994 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 994 

Met Thr Glu Arg Thr Leu lie Leu He Lys Pro Asp Gly Val Thr Asn 
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15 10 15 

Gly His Vf 1 Gly Glu He He Ala Arg He Glu Arg Lys Gly Leu Lys 
■ 20 25 30 

Leu Ala Ala Leu Asp Leu Arg Val Ala Asp Arg Glu Thr Ala Glu Lys 
35 40 45 

His Tyr Glu Glu His Ala Asp Lys Pro Phe Phe Gly Glu Leu Val Glu 
50 55 60 

Phe He Thr Ser Ala Pro Leu lie Ala Gly He Val Glu Gly Glu Arg 
65 70 75 80 

Ala He Asp Ala Trp Arg Gin Leu Ala Gly Gly Thr Asp Pro Val Ala 
85 90 95 

Lys Ala Thr Pro Gly Thr He Arg Gly Asp Phe Ala Leu Thr Val Gly 
100 105 110 

Glu Asn Val Val His Gly Ser Asp Ser Pro Glu Ser Ala Glu Arg Glu 
115 120 125 

He Ser lie Trp Phe Pro Asn Leu 
130 135 



<210> 995 
<211> 831 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (808) 

<223> RXA00718 

<400> 995 

gcaccaagct gcacaccgtt cagcttggtg atcagaagcc aggttccctt cgtgcactga 60 

actcctctga gctgaccagc ttatacaagg tggtccaact gtg acg gaa att tec 115 

Val Thr Glu lie Ser 
1 5 

aac atg cct gec ggt ggc etc ate gta gec ate gac ggg ccg tct ggc 163 
Asn Met Pro Ala Gly Gly Leu lie Val Ala He Asp Gly Pro Ser Gly 
10 15 20 

acc gga aaa tec acc aca tec cgc gcg etc gca acc cgt etc teg gec 211 
Thr Gly Lys Ser Thr Thr Ser Arg Ala Leu Ala Thr Arg Leu Ser Ala 
25 30 35 

aag tac eta gat act ggt gcg atg tac cgc gtc gca acg ctt cat gtg 259 
Lys Tyr Leu Asp Thr Gly Ala Met Tyr Arg Val Ala Thr Leu His Val 
40 45 50 

ctt aac cag ggg att gac cct gca gat age gca gec gtg ate get gca 307 
Leu Asn Gin Gly lie Asp Pro Ala Asp Ser Ala Ala Val lie Ala Ala 
55 60 65 

acc get gta ttg ccg ttg teg att tct gac gat ccc gec tec act gag 355 
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Thr Ala Val Leu Pro Leu Ser lie Ser Asp Asp Pro Ala Ser Thr Glu 
70 75 80 85 

gtg ttg etc gcg ggc gtc gat gtg caa aag gac ate cgc gga cca gaa 403 
Val Leu Leu Ala Gly Val Asp Val Gin Lys Asp lie Arg Gly Pro Glu 
90 95 100 

gtc acc caa aat gtc tec gca gtg tec gcg ate cct gag gtt cgt gaa 451 
Val Thr Gin Asn Val Ser Ala Val Ser Ala lie Pro Glu Val Arg Glu 
105 110 115 

aac ttg gtg gcg ttg cag cgc gca etc gee gee aaa gca cat cgc tgc 499 
Asn Leu Val Ala Leu Gin Arg Ala Leu Ala Ala Lys Ala His Arg Cys 
120 125 130 

gtc gtc gaa ggc aga gac ate gga acg gca gtg ctt gtc gac gcg ccc 547 
Val Val Glu Gly Arg Asp lie Gly Thr Ala Val Leu Val Asp Ala Pro 
135 140 145 

ate aag gcg ttt etc acc gee tea gcg gaa gtc cgc gee cag cga cgc 595 
He Lys Ala Phe Leu Thr Ala Ser Ala Glu Val Arg Ala Gin Arg Arg 
150 155 160 165 

ttt gac caa gac acc gca gca ggt cgc gac gta gat ttc gac get gtg 643 
Phe Asp Gin Asp Thr Ala Ala Gly Arg Asp Val Asp Phe Asp Ala Val 
170 175 180 

ctg gca gat gtt gtt cgc cgc gat gaa eta gat tec acc cgt gec gee 691 
Leu Ala Asp Val Val Arg Arg Asp Glu Leu Asp Ser Thr Arg Ala Ala 
185 190 195 

tea ccg ctg aaa cca gca gat gat gca cac ate gtg gac acc tct gat 739 
Ser Pro Leu Lys Pro Ala Asp Asp Ala His He Val Asp Thr Ser Asp 
200 205 210 

atg acc atg gat caa gta ctt gat cac etc ate cac eta gtg gaa gec 787 
Met Thr Met Asp Gin Val Leu Asp His Leu He His Leu Val Glu Ala 
215 220 225 

tec get gaa agg age aac cag tgactgataa acacaccatg cct 831 
Ser Ala Glu Arg Ser Asn Gin 
230 235 



<210> 996 
<211> 236 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 996 

Val Thr Glu He Ser Asn Met Pro Ala Gly Gly Leu He Val Ala He 
15 10 15 

Asp Gly Pro Ser Gly Thr Gly Lys Ser Thr Thr Ser Arg Ala Leu Ala 
20 25 30 

Thr Arg Leu Ser Ala Lys Tyr Leu Asp Thr Gly Ala Met Tyr Arg Val 
35 40 45 

Ala Thr Leu His Val Leu Asn Gin Gly He Asp Pro Ala Asp Ser Ala 
50 55 60 
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Ala Val He Ala Ala Thr Ala Val Leu Pro Leu Ser He Ser Asp Asp 
65 70 75 80 

Pro Ala Ser Thr Glu Val Leu Leu Ala Gly Val Asp Val Gin Lys Asp 
85 90 95 

He Arg Gly Pro Glu Val Thr Gin Asn Val Ser Ala Val Ser Ala He 
100 105 110 

Pro Glu Val Arg Glu Asn Leu Val Ala Leu Gin Arg Ala Leu Ala Ala 
115 120 125 

Lys Ala His Arg Cys Val Val Glu Gly Arg Asp lie Gly Thr Ala Val 
130 135 140 

Leu Val Asp Ala Pro He Lys Ala Phe Leu Thr Ala Ser Ala Glu Val 
145 150 155 160 

Arg Ala Gin Arg Arg Phe Asp Gin Asp Thr Ala Ala Gly Arg Asp Val 
165 170 175 

Asp Phe Asp Ala Val Leu Ala Asp Val Val Arg Arg Asp Glu Leu Asp 
180 185 190 

Ser Thr Arg Ala Ala Ser Pro Leu Lys Pro Ala Asp Asp Ala His lie 
195 200 205 

Val Asp Thr Ser Asp Met Thr Met Asp Gin Val Leu Asp His Leu lie 
210 215 220 



His Leu Val Glu Ala Ser Ala Glu Arg Ser Asn Gin 
225 230 235 



<210> 997 
<211> 1785 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1762) 
<223> RXA01599 

<400> 997 

caccgaacgt ttaagttttc cgcaccgcct gactcgaaaa gacctttttt aaagagctgt 60 

tcgatgttta ggttcaacca ggaaggtcgt ctcagacatc atg acc tct agt cga 115 

Met Thr Ser Ser Arg 

1 5 

aaa gtc cgt ccc acc aaa cac att ttc gtc acc ggt gga gtt gtt tec 163 

Lys Val Arg Pro Thr Lys His lie Phe Val Thr Gly Gly Val Val Ser 

10 15 20 

tea etc ggc aaa ggc ctg acc gca gca age ctt ggt caa ttg ctg att 211 
Ser Leu Gly Lys Gly Leu Thr Ala Ala Ser Leu Gly Gin Leu Leu lie 
25 30 35 

gca egg gga ctg teg gtg acc atg cag aag ctg gat cca tac etc aat 259 
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Ala Arg Gly Leu Ser Val Thr Met Gin Lys Leu Asp Pro Tyr Leu Asn 

40 45 50 

gtt gat ccg ggc acc atg aat cct ttt gaa cac ggt gaa gtc ttt gtc 307 

Val Asp Pro Gly Thr Met Asn Pro Phe Glu His Gly Glu Val Phe Val 

55 60 65 

acc gaa gac ggg gca gaa aca gac ctg gat ttg ggc cac tac gag cgt 355 

Thr Glu Asp Gly Ala Glu Thr Asp Leu Asp Leu Gly His Tyr Glu Arg 

70 75 80 85 

ttc etc gat cgc aac ctg ggg etc aac gec aat gtc acc acc ggc aag 403 

Phe Leu Asp Arg Asn Leu Gly Leu Asn Ala Asn Val Thr Thr Gly Lys 

90 95 100 

gtg tat tec act gtg ate gec aag gag cgc agg gga gag tac ctg ggt 451 

Val Tyr Ser Thr Val lie Ala Lys Glu Arg Arg Gly Glu Tyr Leu Gly 

105 110 115 

aaa act gtg cag gtc ate cca cac ate act gat gag ate aaa get cgt 499 

Lys Thr Val Gin Val lie Pro His lie Thr Asp Glu lie Lys Ala Arg 

120 125 130 

att ttg age atg ggc gaa cca gat get cat ggt aac gee cca gac gtg 547 

lie Leu Ser Met Gly Glu Pro Asp Ala His Gly Asn Ala Pro Asp Val 

135 140 145 

gtg ate tct gag gtc ggt ggc acc gtc ggt gac att gaa tec cag cca 595 

Val lie Ser Glu Val Gly Gly Thr Val Gly Asp lie Glu Ser Gin Pro 

150 155 160 165 

ttc ctt gaa gca get cgc cag gta cgc cat gaa att ggt cgt gaa aac 643 

Phe Leu Glu Ala Ala Arg Gin Val Arg His Glu lie Gly Arg Glu Asn 

170 175 180 

tgc ttc ttc ate cac tgt tct ttg gtg cca tac ttg get acc tea ggt 691 

Cys Phe Phe lie His Cys Ser Leu Val Pro Tyr Leu Ala Thr Ser Gly 

185 190 195 

gag ctg aag acc aaa ccc acc cag cat tct gtc gca gag ctg cgc ggc 739 

Glu Leu Lys Thr Lys Pro Thr Gin His Ser Val Ala Glu Leu Arg Gly 

200 205 210 

ate ggt att ttg ccg gat get etc gtg ctt cgt tgc gat egg gag gtc 787 

lie Gly lie Leu Pro Asp Ala Leu Val Leu Arg Cys Asp Arg Glu Val 

215 220 225 

cct caa ggt ctg aaa gat aag ate gcg atg atg tgc gat gtt gat tat 835 

Pro Gin Gly Leu Lys Asp Lys lie Ala Met Met Cys Asp Val Asp Tyr 

230 235 240 245 

gaa ggc gtt gta tct tgc cct gat tec agt tct att tac aac att cca 883 

Glu Gly Val Val Ser Cys Pro Asp Ser Ser Ser lie Tyr Asn lie Pro 

250 255 260 

gat gtc etc tac cgc gag cac ctg gac acc ttc att att cgt cgc ctg 931 

Asp Val Leu Tyr Arg Glu His Leu Asp Thr Phe lie lie Arg Arg Leu 

265 270 275 

ggc ctt ccg ttc cgt gat gtt gac tgg age acc tgg cac gat ctg ctg 979 

Gly Leu Pro Phe Arg Asp Val Asp Trp Ser Thr Trp His Asp Leu Leu 
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280 285 290 

gaa egg gtg aac aac cca cgc cat gag etc acc gtc ggc ate gtg ggc 
1027 

Glu Arg Val Asn Asn Pro Arg His Glu Leu Thr Val Gly lie Val Gly 
295 300 305 

aag tac att gat ctt ccc gat get tat etc tea gtg gtg gaa get gtt 
1075 

Lys Tyr lie Asp Leu Pro Asp Ala Tyr Leu Ser Val Val Glu Ala Val 

310 315 320 325 

cgc get gca ggc tac gec aat tgg acg cgc acc aat ate aag tgg att 
1123 

Arg Ala Ala Gly Tyr Ala Asn Trp Thr Arg Thr Asn lie Lys Trp lie 
330 335 340 

acc tea gat gat tgc gaa acc cca tct ggc gee atg aaa gcg etc age 
1171 

Thr Ser Asp Asp Cys Glu Thr Pro Ser Gly Ala Met Lys Ala Leu Ser 

345 350 355 

ggt ttg gat gee ate gtg gtt ccc gga ggt ttc ggt ate cga ggt ate 
1219 

Gly Leu Asp Ala He Val Val Pro Gly Gly Phe Gly He Arg Gly He 
360 365 370 

gaa ggc aaa ate ggt gcg att acg ttt gca cgt gag cac aag ate ccg 
1267 

Glu Gly Lys He Gly Ala lie Thr Phe Ala Arg Glu His Lys He Pro 
375 380 385 

ctt ctt ggc eta tgc ctt ggc ctg cag tgc acc gtc ate gag g.ca gca 
1315 

Leu Leu Gly Leu Cys Leu Gly Leu Gin Cys Thr Val He Glu Ala Ala 
390 395 400 405 

cgc cag gca gga ctg gag cag gca tea tec act gag ttt gac cca get 
1363 

Arg Gin Ala Gly Leu Glu Gin Ala Ser Ser Thr Glu Phe Asp Pro Ala 
410 415 420 

gca acg cag cca gtg ate gee acc atg gaa gag cag aaa get get gtg 
1411 

Ala Thr Gin Pro Val He Ala Thr Met Glu Glu Gin Lys Ala Ala Val 
425 430 435 

teg ggt gaa get gat ctg ggt ggc acc atg cgt ctt ggc gca tat cct 
1459 

Ser Gly Glu Ala Asp Leu Gly Gly Thr Met Arg Leu Gly Ala Tyr Pro 
440 445 450 

gca acc ctg gag gaa ggc tec tta gta gcg gaa ctg tat ggc aca acg 
1507 

Ala Thr Leu Glu Glu Gly Ser Leu Val Ala Glu Leu Tyr Gly Thr Thr 
455 460 465 

gaa gtc tec gag cgc cac cgt cac cgc tat gag gtc aat aat gee tac 
1555 

Glu Val Ser Glu Arg His Arg His Arg Tyr Glu Val Asn Asn Ala Tyr 

470 475 480 485 



1367 



<VJO C" 3 A2 i > 



W O 01/00843 PCT /I BOO/00923 



cgc gcc cag att get gaa ggt tea gat ttg gtc ttc tec gga acc tea 
1603 

Arg Ala Gin lie Ala Glu Gly Ser Asp Leu Val Phe Ser Gly Thr Ser 
490 495 500 

cct gat gga cat ttg gtg gag tte gtg gag tac ccc aaa gag gtg cat 
1651 

Pro Asp Gly His Leu Val Glu Phe Val Glu Tyr Pro Lys Glu Val His 
505 510 515 

cct tat ctg gtg gca acc cag gcg cac cct gag tac aaa tct cgt cca 
1699 

Pro Tyr Leu Val Ala Thr Gin Ala His Pro Glu Tyr Lys Ser Arg Pro 
520 525 530 

acc cat get cat cca ctg ttt tac ggc ctg gtg aag acc get ttg gag 
1747 

Thr His Ala His Pro Leu Phe Tyr Gly Leu Val Lys Thr Ala Leu Glu 
535 540 545 

ctg cgt gtc cac cct tagatctaca atgtgatcat ggt 
1785 

Leu Arg Val His Pro 
550 



<210> 998 
<211> 554 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 998 

Met Thr Ser Ser Arg Lys Val Arg Pro Thr Lys His lie Phe Val Thx 
15 10 15 

Gly Gly Val Val Ser Ser Leu Gly Lys Gly Leu Thr Ala Ala Ser Leu 
20 25 30 

Gly Gin Leu Leu He Ala Arg Gly Leu Ser Val Thr Met Gin Lys Leu 
3 5 40 45 



Asp Pro Tyr Le u Asn Val Asp Pro Gly Thr Met Asn Pro Phe Glu His 

?T5 55 S75 



Gly Glu Val Phe Val Thr Glu Asp Gly Ala Glu Thr Asp Leu Asp Leu 
65 70 75 80 

Gly His Tyr Glu Arg Phe Leu Asp Arg Asn Leu Gly Leu Asn Ala Asn 
85 90 95 

Val Thr Thr Gly Lys Val Tyr Ser Thr Val He Ala Lys Glu Arg Arg 
100 105 110 

Gly Glu Tyr Leu Gly Lys Thr Val Gin Val He Pro His He Thr Asp 
115 120 125 

Glu He Lys Ala Arg He Leu Ser Met Gly Glu Pro Asp Ala His Gly 
130 135 140 

Asn Ala Pro Asp Val Val He Ser Glu Val Gly Gly Thr Val Gly Asp 
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145 150 155 160 

lie Glu Ser Gin Pro Phe Leu Glu Ala Ala Arg Gin Val Arg His Glu 
165 170 175 

lie Gly Arg Glu Asn Cys Phe Phe lie His Cys Ser Leu Val Pro Tyr 
180 185 190 

Leu Ala Thr Ser Gly Glu Leu Lys Thr Lys Pro Thr Gin His Ser Val 
195 200 205 

Ala Glu Leu Arg Gly lie Gly lie Leu Pro Asp Ala Leu Val Leu Arg 
210 215 220 

Cys Asp Arg Glu Val Pro Gin Gly Leu Lys Asp Lys lie Ala Met Met 
225 230 235 240 

Cys Asp Val Asp Tyr Glu Gly Val Val Ser Cys Pro Asp Ser Ser Ser 
245 250 255 

lie Tyr Asn lie Pro Asp Val Leu Tyr Arg Glu His Leu Asp Thr Phe 
260 265 270 

lie lie Arg Arg Leu Gly Leu Pro Phe Arg Asp Val Asp Trp Ser Thr 
275 280 285 

Trp His Asp Leu Leu Glu Arg Val Asn Asn Pro Arg His Glu Leu Thr 
290 295 300 

Val Gly lie Val Gly Lys Tyr lie Asp Leu Pro Asp Ala Tyr Leu Ser 
305 310 315 320 

Val Val Glu Ala Val Arg Ala Ala Gly Tyr Ala Asn Trp Thr Arg Thr 
325 330 335 

Asn lie Lys Trp lie Thr Ser Asp Asp Cys Glu Thr Pro Ser Gly Ala 
340 345 350 

Met Lys Ala Leu Ser Gly Leu Asp Ala He Val Val Pro Gly Gly Phe 
355 360 365 

Gly He Arg Gly He Glu Gly Lys He Gly Ala He Thr Phe Ala Arg 
370 375 380 

Glu His Lys lie Pro Leu Leu Gly Leu Cys Leu Gly Leu Gin Cys Thr 
385 390 395 400 

Val He Glu Ala Ala Arg Gin Ala Gly Leu Glu Gin Ala Ser Ser Thr 
405 410 415 

Glu Phe Asp Pro Ala Ala Thr Gin Pro Val He Ala Thr Met Glu Glu 
420 425 430 

Gin Lys Ala Ala Val Ser Gly Glu Ala Asp Leu Gly Gly Thr Met Arg 
435 440 445 

Leu Gly Ala Tyr Pro Ala Thr Leu Glu Glu Gly Ser Leu Val Ala Glu 
450 455 460 

Leu Tyr Gly Thr Thr Glu Val Ser Glu Arg His Arg His Arg Tyr Glu 
465 470 475 480 
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Val Asn Asn Ala Tyr Arg Ala Gin lie Ala Glu Gly Ser Asp Leu Val 
485 490 495 

Phe Ser Gly Thr Ser Pro Asp Gly His Leu Val Glu Phe Val Glu Tyr 
500 505 510 

Pro Lys Glu Val His Pro Tyr Leu Val Ala Thr Gin Ala His Pro Glu 
515 520 525 

Tyr Lys Ser Arg Pro Thr His Ala His Pro Leu Phe Tyr Gly Leu Val 
530 535 540 

Lys Thr Ala Leu Glu Leu Arg Val His Pro 
545 550 



<210> 999 
<211> 3462 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3439) 
<223> RXN02234 

<400> 999 

acccagaggc cgctgccggc ccaaatgatg caagccccct gtttgaccag tttgttgagc 60 



:gatggatgc agacgctcag aagaaaggcg cataaataac atg cca aag cgt tea 

Met Pro Lys Arg Ser 
1 5 



115 



gat att aac cac gtc etc gtc ate ggt tec ggc ccc ate gtc att ggc 
Asp He Asn His Val Leu Val He Gly Ser Gly Pro He Val He Gly 
10 15 20 



163 



cag gca tgt gaa ttc gac tac tec ggc acc cag get tgc cgc gtg ctg 
Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin Ala Cys Arg Val Leu 
25 30 35 



211 



fltr air frr aar 



Lys Glu Glu Gly Leu Arg Val Thr Leu He Asn Ser Asn Pro Ala Thr 
40 45 50 



ate atg acc gac cca gaa atg get gac cac acc tac gtg gag cca ate 
He Met Thr Asp Pro Glu Met Ala Asp His Thr Tyr Val Glu Pro He 
55 60 65 



307 



gag ccg gaa tac ate gac aag att ttc get aag gaa ate gag cag ggc 
Glu Pro Glu Tyr He Asp Lys He Phe Ala Lys Glu He Glu Gin Gly 
70 75 80 85 



355 



cac cca ate gac gee gtc ctg gca acc ctt ggt ggc cag act gca ctt 
His Pro He Asp Ala Val Leu Ala Thr Leu Gly Gly Gin Thr Ala Leu 
90 95 100 



403 



aac gca get ate cag ctg gat cgc etc ggc ate ctg gaa aag tac ggc 
Asn Ala Ala He Gin Leu Asp Arg Leu Gly He Leu Glu Lys Tyr Gly 
105 110 115 



451 



1370 



X>843A2 I 



WO (II 00X43 PCT/I BOO/00923 



gtt gaa etc ate ggt gca gac ate gat gee att gag cgc ggc gaa gat 499 
Val Glu Leu He Gly Ala Asp He Asp Ala He Glu Arg Gly Glu Asp 
120 125 130 

cgc cag aag ttc aag gat att gtc ace ace ate ggt ggc gaa tec gcg 547 
Arg Gin Lys Phe Lys Asp He Val Thr Thr He Gly Gly Glu Ser Ala 
135 140 145 

cgt tec cgc gtc tgc cac aac atg gaa gaa gtc cac gag act gtc gca 595 
Arg Ser Arg Val Cys His Asn Met Glu Glu Val His Glu Thr Val Ala 
150 155 160 165 

gaa etc ggc ctt cca gta gtc gtg cgt cca tec ttc act atg ggt ggc 643 
Glu Leu Gly Leu Pro Val Val Val Arg Pro Ser Phe Thr Met Gly Gly 
170 175 180 

ctg ggc tec ggt ctt gca tac aac ace gaa gac ctt gag cgc ate get 691 
Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu Asp Leu Glu Arg lie Ala 
185 190 195 

ggt ggc gga ctt get gca tct cct gaa gca aac gtc ttg ate gaa gaa 739 
Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala Asn Val Leu lie Glu Glu 
200 205 210 

tec ate ctt ggt tgg aag gaa ttc gag etc gag etc atg cgc gat ace 787 
Ser lie Leu Gly Trp Lys Glu Phe Glu Leu Glu Leu Met Arg Asp Thr 
215 220 225 

gca gac aac gtt gtg gtt ate tgc tec att gaa aac gtc gac gca ctg 835 
Ala Asp Asn Val Val Val lie Cys Ser lie Glu Asn Val Asp Ala Leu 
230 235 240 245 

ggc gtg cac acc ggc gac tct gtc acc gtg gca cct gee ctg ace ctg 883 
Gly Val His Thr Gly Asp Ser Val Thr Val Ala Pro Ala Leu Thr Leu 
250 255 260 

act gac cgt gaa ttc cag aag atg cgc gat cag ggt ate gee ate ate 931 
Thr Asp Arg Glu Phe Gin Lys Met Arg Asp Gin Gly He Ala lie lie 
265 270 275 

cgc gag gtc ggc gtg gac acc ggt gga tgt aac ate cag ttc gee ate 979 
Arg Glu Val Gly Val Asp Thr Gly Gly Cys Asn lie Gin Phe Ala lie 
280 285 290 

aac cca gtt gat ggc cgc ate ate acc att gag atg aac cca cgt gtg 
1027 

Asn Pro Val Asp Gly Arg lie lie Thr lie Glu Met Asn Pro Arg Val 

295 300 305 

tct cgt tec tec get ctg gca tec aag gca acg ggc ttc cca att gee 
1075 

Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala Thr Gly Phe Pro He Ala 

310 315 320 325 

aag atg get gee aag ctg get ate gga tac acc ctg gat gag ate acc 
1123 

Lys Met Ala Ala Lys Leu Ala lie Gly Tyr Thr Leu Asp Glu lie Thr 

330 335 340 
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aac gac ate act ggt gaa acc cca get gcg ttt gag ccc ace ate gac 
1171 

Asn Asp lie Thr Gly Glu Thr Pro Ala Ala Phe Glu Pro Thr lie Asp 
345 350 355 

tac gtc gtg gtc aag gec cca cgc ttt get ttc gag aag ttt gtc ggc 
1219 

Tyr Val Val Val Lys Ala Pro Arg Phe Ala Phe Glu Lys Phe Val Gly 
360 365 370 

get gat gac act ttg acc acc acc atg aag tec gtc ggt gag gtc atg 
1267 

Ala Asp Asp Thr Leu Thr Thr Thr Met Lys Ser Val Gly Glu Val Met 
375 380 385 

tec ctg ggc cgc aac tac att gca gca ctg aac aag gca ctg cgt tec 
1315 

Ser Leu Gly Arg Asn Tyr lie Ala Ala Leu Asn Lys Ala Leu Arg Ser 
390 395 400 405 

ctg gaa acc aag cag cag ggt ttc tgg acc aag cct gat gag ttc ttc 
1363 

Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr Lys Pro Asp. Glu Phe Phe 

410 415 420 

gca ggg gag cgc get acc gat aag gca get gtt ctg gaa gat etc aag 
1411 

Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala Val Leu Glu Asp Leu Lys 

425 430 435 

cgc cca acc gaa ggc cgc etc tac gac gtt gag ctg gca atg cgc ctt 
1459 

Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val Glu Leu Ala Met Arg Leu 
440 445 450 

ggc gca age gtg gaa gaa etc tac gaa gca tct tct att gat cct tgg 
1507 

Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala Ser Ser lie Asp Pro Trp 
455 460 465 

ttc etc gee gag ctt gaa get etc gtg cag ttc cgc cag aag etc gtt 
1555 
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470 475 480 485 

gac gca cca ttc eta aac gaa gat etc ctg cgc gaa gca aag ttc atg 
1603 

Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu Arg Glu Ala Lys Phe Met 
490 495 500 

ggt ctg tec gac ctg cag ate gca gee ctt cgc cca gag ttc get ggc 
1651 

Gly Leu Ser Asp Leu Gin lie Ala Ala Leu Arg Pro Glu Phe Ala Gly 
505 510 515 

gaa gac ggc gta cgc acc ttg cgt ctg tec eta ggc ate cgc cca gta 
1699 

Glu Asp Gly Val Arg Thr Leu Arg Leu Ser Leu Gly lie Arg Pro Val 
520 525 530 
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ttc aag act gtg gat acc tgt gca gca gag ttt gaa get aag act ccg 
1747 

Phe Lys Thr Val Asp Thr Cys Ala Ala Glu Phe Glu Ala Lys Thr Pro 
535 540 545 

tac cac tac tec gca tac gag ctg gat cca gca get gag tct gag gtc 
1795 

Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro Ala Ala Glu Ser Glu Val 

550 555 560 565 

gca cca cag act gag cgt gaa aag gtc ctg ate ttg ggc tec ggt cca 
1843 

Ala Pro Gin Thr Glu Arg Glu Lys Val Leu lie Leu Gly Ser Gly Pro 
570 575 580 

aac cgc ate ggc cag ggc ate gag ttc gac tac tec tgt gtt cac gca 
1891 

Asn Arg lie Gly Gin Gly lie Glu Phe Asp Tyr Ser Cys Val His Ala 

585 590 595 

get ctt gag etc tec cgc gtc ggc tac gaa act gtc atg gtc aac tgc 
1939 

Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu Thr Val Met Val Asn Cys 
600 605 610 

aac cca gag acc gtg tec acc gac tac gac acc get gac cgc ctg tac 
1987 

Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp Thr Ala Asp Arg Leu Tyr 
615 620 625 

ttc gag cca ctg acc ttc gaa gac gtc atg gag gtc tac cac get gag 
2035 

Phe Glu Pro Leu Thr Phe Glu Asp Val Met Glu Val Tyr His Ala Glu 

630 635 640 645 

gcg cag tec ggc acc gtc gca ggt gtt ate gtc cag ctt ggt ggc cag 
2083 

Ala Gin Ser Gly Thr Val Ala Gly Val He Val Gin Leu Gly Gly Gin 
650 655 660 

act cct ctg ggc ttg gca gat cgt ttg aag aag get ggc gtc cct gtc 
2131 

Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys Lys Ala Gly Val Pro Val 
665 670 675 

att ggt acc tec cca gag gca ate gac atg get gag gac cgt ggc gag 
2179 

He Gly Thr Ser Pro Glu Ala He Asp Met Ala Glu Asp Arg Gly Glu 

680 685 690 

ttc ggt gca ctg ctg aac cgc gag cag ctt cct get cca gca ttc ggc 
2227 

Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu Pro Ala Pro Ala Phe Gly 
695 700 705 

acc gca acc tct ttc gaa gag get cgc aca gta gee gat gag ate age 
2275 

Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr Val Ala Asp Glu He Ser 

710 715 720 725 



1373 



WO 01/00843 



PCT/I BOO/00923 



tac cca gtg ctg gtt cgc cct tec tac gtc ttg ggt ggc cgt ggc atg 
2323 

Tyr Pro Val Leu Val Arg Pro Ser Tyr Val Leu Gly Gly Arg Gly Met 

730 735 740 

gag att gtc tac gat gag get tec etc gag gat tac ate aac cgc gca 
2371 

Glu lie Val Tyr Asp Glu Ala Ser Leu Glu Asp Tyr lie Asn Arg Ala 
745 750 755 

act gag ttg tct tct gac cac cca gtg ctg gtt gac cgc ttc eta gac 
2419 

Thr Glu Leu Ser Ser Asp His Pro Val Leu Val Asp Arg Phe Leu Asp 
760 765 770 

aac get att gag ate gac gtc gac gca ctg tgc gac ggc gac gag gtc 
2467 

Asn Ala lie Glu lie Asp Val Asp Ala Leu Cys Asp Gly Asp Glu Val 
775 780 785 

tac ctg gca ggc gtc atg gag cac ate gag gaa gee ggc att cac tec 
2515 

Tyr Leu Ala Gly Val Met Glu His lie Glu Glu Ala Gly lie His Ser 
790 795 800 805 

ggt gac tec gca tgt gca ctt cct cca atg act ttg ggc gca cag gac 
2563 

Gly Asp Ser Ala Cys Ala Leu Pro Pro Met Thr Leu Gly Ala Gin Asp 
810 815 820 

ate gag aag gtc cgc gaa gca ace aag aag ctg get ctg ggc ate ggt 
2611 

lie Glu Lys Val Arg Glu Ala Thr Lys Lys Leu Ala Leu Gly lie Gly 

825 830 835 

gta cag ggc ctg atg aac gtc cag tac gca etc aag gac gac ate etc 
2659 

Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu Lys Asp Asp lie Leu 
840 845 850 

tac gtc ate gag gca aac cca cgt gca tec cgc ace gtg ccg ttc gtc 
2707 
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855 860 865 

tec aag gca acg ggc gtc aac ctg gee aag gca gca tec cgt ate gca 
2755 

Ser Lys Ala Thr Gly Val Asn Leu Ala Lys Ala Ala Ser Arg lie Ala 

870 875 880 885 

gtg ggc gee ace ate aag gat etc caa gat gag ggc atg att cct ace 
2803 

Val Gly Ala Thr lie Lys Asp Leu Gin Asp Glu Gly Met lie Pro Thr 
890 895 900 

gag tac gac ggc ggc tec ttg cca ctg gac get cca ate get gtg aag 
2851 

Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala Pro lie Ala Val Lys 

905 910 915 
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gaa gca gtg ttg ccg ttc aac cgc ttc cgt cgc cca gat gga aag acc 
2899 

Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg Pro Asp Gly Lys Thr 
920 925 930 

ctg gac acc ctg ctt tec cca gag atg aag tec act ggc gag gtc atg 
2947 

Leu Asp Thr Leu Leu Ser Pro Glu Met Lys Ser Thr Gly Glu Val Met 
935 940 945 

ggc ttg gec aac aac ttc ggc get gca tat gca aag get gaa get ggc 
2995 

Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala Lys Ala Glu Ala Gly 

950 955 960 965 

gcg ttt ggt gca ttg cca acc gaa ggc acc gtc ttc gtg acc gtg get 
3043 

Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val Phe Val Thr Val Ala 
970 975 980 

aac cgc gac aag cgc acc ctg ate ctg cca ate cag cgc ctg gcg ttg 
3091 

Asn Arg Asp Lys Arg Thr Leu lie Leu Pro lie Gin Arg Leu Ala Leu 
985 990 995 

atg ggc tac aag ate etc gee acc gaa ggc acc gca ggc atg ctg cgc 
3139 

Met Gly Tyr Lys lie Leu Ala Thr Glu Gly Thr Ala Gly Met Leu Arg 
1000 1005 1010 

cgc aac ggc att gag tgt gaa gtt gtg etc aag get tec gac ate cgc 
3187 

Arg Asn Gly He Glu Cys Glu Val Val Leu Lys Ala Ser Asp He Arg 
1015 1020 1025 

gaa ggt gta gag ggc aag tec ate gtg gat cgt ate cgc gaa ggc gaa 
3235 

Glu Gly Val Glu Gly Lys Ser He Val Asp Arg He Arg Glu Gly Glu 
1030 1035 1040 1045 

gtt gac etc ate etc aac acc cca get ggt tct get ggc get cgc cac 
3283 

Val Asp Leu He Leu Asn Thr Pro Ala Gly Ser Ala Gly Ala Arg His 
1050 1055 1060 

gat ggc tac gat ate cgc gca gca gca gtg acc gtg ggt gtt ccg ctg 
3331 

Asp Gly Tyr Asp lie Arg Ala Ala Ala Val Thr Val Gly Val Pro Leu 
1065 1070 107 5 

ate acc act gtt cag ggt gtc acc gca get gtc cag ggc ata gag gee 
3379 

He Thr Thr Val Gin Gly Val Thr Ala Ala Val Gin Gly He Glu Ala 
1080 1085 1090 

ctg cgt gag ggc gtt gtc age gtc cgc gcg ctg cag gaa etc gac cac 
3427 

Leu Arg Glu Gly Val Val Ser Val Arg Ala Leu Gin Glu Leu Asp His 
1095 HOO 1105 
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gca gtc aag get taagecctat gaeattegge gag 
3462 

Ala Val Lys Ala 
1110 



<210> 1000 
<211> 1113 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1000 

Met Pro Lys Arg Ser Asp lie Asn His Val Leu Val lie Gly Ser Gly 
15 10 15 

Pro lie Val He Gly Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin 
20 25 30 

Ala Cys Arg Val Leu Lys Glu Glu Gly Leu Arg Val Thr Leu He Asn 
35 40 45 

Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His Thr 
50 55 60 

Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala Lys 
65 70 75 80 

Glu He Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu Gly 
85 90 95 

Gly Gin Thr Ala Leu Asn Ala Ala He Gin Leu Asp Arg Leu Gly lie 
100 105 110 

Leu Glu Lys Tyr Gly Val Glu Leu He Gly Ala Asp He Asp Ala He 
115 120 125 

Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp He Val Thr Thr He 
130 135 140 

Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu Val 
145 150 155 160 
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165 170 175 

Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu Asp 
180 185 190 

Leu Glu Arg He Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala Asn 
195 200 205 

Val Leu He Glu Glu Ser He Leu Gly Trp Lys Glu Phe Glu Leu Glu 

210 215 220 

Leu Met Arg Asp Thr Ala Asp Asn Val Val Val He Cys Ser He Glu 
225 230 235 240 

Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val Ala 
245 250 255 

Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp Gin 
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260 265 270 

Gly He Ala He He Arg Glu Val Gly Val Asp Thr Gly Gly Cys Asn 
275 280 285 

He Gin Phe Ala He Asn Pro Val Asp Gly Arg He He Thr He Glu 
290 295 300 

Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala Thr 
305 310 315 320 

Gly Phe Pro He Ala Lys Met Ala Ala Lys Leu Ala lie Gly Tyr Thr 
325 330 335 

Leu Asp Glu He Thr Asn Asp He Thr Gly Glu Thr Pro Ala Ala Phe 
340 345 350 

Glu Pro Thr He Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala Phe 
355 360 365 

Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr Thr Met Lys Ser 
370 375 380 

Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr He Ala Ala Leu Asn 
385 390 395 400 

Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr Lys 
405 410 ~ 415 

Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala Val 
420 425 430 

Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val Glu 
435 440 445 

Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala Ser 
450 455 460 

Ser He Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin Phe 
465 470 475 480 

Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu Arg 
485 490 495 

Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin He Ala Ala Leu Arg 
500 505 510 

Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser Leu 
515 520 525 

Gly lie Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu Phe 
530 535 540 

Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro Ala 
545 550 555 * 560 

Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu He 
565 570 ~ 575 

Leu Gly Ser Gly Pro Asn Arg He Gly Gin Gly He Glu Phe Asp Tyr 
580 585 590 
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Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu Thr 
595 600 605 

Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp Thr 
610 615 620 

Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met Glu 
625 630 635 640 

Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val lie Val 
645 650 655 

Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys Lys 
660 665 670 

Ala Gly Val Pro Val lie Gly Thr Ser Pro Glu Ala lie Asp Met Ala 
675 680 685 

Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu Pro 
690 695 700 

Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr Val 
705 710 715 720 

Ala Asp Glu lie Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val Leu 
725 730 735 

Gly Gly Arg Gly Met Glu lie Val Tyr Asp Glu Ala Ser Leu Glu Asp 
740 745 750 

Tyr lie Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu Val 
755 760 765 

Asp Arg Phe Leu Asp Asn Ala lie Glu lie Asp Val Asp Ala Leu Cys 
770 775 780 

Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His lie Glu Glu 
785 790 795 800 

Ala Gly lie His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met Thr 
805 810 815 



Leu Gly Ala Gin Asp lie Glu Lys Val Arg Glu Ala Thr Lys Lys Leu 
820 825 830 

Ala Leu Gly He Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu 
835 840 845 

Lys Asp Asp He Leu Tyr Val He Glu Ala Asn Pro Arg Ala Ser Arg 
850 855 860 

Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys Ala 
865 870 875 880 

Ala Ser Arg He Ala Val Gly Ala Thr He Lys Asp Leu Gin Asp Glu 
885 890 895 

Gly Met He Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala 
900 905 910 
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Pro He Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg 
915 920 925 

Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys Ser 
930 935 940 

Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala 
945 950 955 " 960 

Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val 
965 970 975 

Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu He Leu Pro He 
980 985 990 

Gin Arg Leu Ala Leu Met Gly Tyr Lys He Leu Ala Thr Glu Gly Thr 
995 1000 1005 

Ala Gly Met Leu Arg Arg Asn Gly He Glu Cys Glu Val Val Leu Lys 
1010 1015 1020 

Ala Ser Asp He Arg Glu Gly Val Glu Gly Lys Ser He Val Asp Arg 
1025 1030 1035 ~ 1040 

He Arg Glu Gly Glu Val Asp Leu He Leu Asn Thr Pro Ala Gly Ser 
1045 1050 1055 

Ala Gly Ala Arg His Asp Gly Tyr Asp He Arg Ala Ala Ala Val Thr 
1060 1065 1070 

Val Gly Val Pro Leu He Thr Thr Val Gin Gly Val Thr Ala Ala Val 
1075 1080 1085 

Gin Gly lie Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala Leu 
1090 1095 1100 



Gin Glu Leu Asp His Ala Val Lys Ala 
1105 1110 



<210> 1001 
<211> 3221 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (3198) 
<223> FRXA02234 

<400> 1001 

ggc tec aac cca gca acg ate atg acc gac cca gaa atg get gac cac 48 

Gly Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His 
15 10 15 

acc tac gtg gag cca ate gag ccg gaa tac ate gac aag att ttc get 96 
Thr Tyr Val Glu Pro lie Glu Pro Glu Tyr He Asp Lys He Phe Ala 
20 25 ^ 30 

aag gaa ate gag cag ggc cac cca ate gac gec gtc ctg gca acc ctt 144 
Lys Glu lie Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu 
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35 40 45 

ggt ggc cag act gca ctt aac gca get ate cag ctg gat cgc etc ggc 192 
Gly Gly Gin Thr Ala Leu Asn Ala Ala lie Gin Leu Asp Arg Leu Gly 
50 55 60 

ate ctg gaa aag tac ggc gtt gaa etc ate ggt gca gac ate gat gec 240 
lie Leu Glu Lys Tyr Gly Val Glu Leu lie Gly Ala Asp lie Asp Ala 
65 70 75 80 

att gag cgc ggc gaa gat cgc cag aag ttc aag gat att gtc ace acc 288 
lie Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp lie Val Thr Thr 
85 90 95 

■* 

ate ggt ggc gaa tec gcg tJt'icc cgc gtc tgc cac aac atg gaa gaa 336 

lie Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu 
100 105 110 

gtc cac gag act gtc gca gaa etc ggc ctt cca gta gtc gtg cgt cca 384 
Val His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro 
115 120 125 

tec ttc act atg ggt ggc ctg ggc tec ggt ctt gca tac aac acc gaa 432 
Ser Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu 
130 135 140 

gac ctt gag cgc ate get ggt ggc gga ctt get gca tct cct gaa gca 480 
Asp Leu Glu Arg lie Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala 
145 150 155 160 

aac gtc ttg ate gaa gaa tec ate ctt ggt tgg aag gaa ttc gag etc 528 
Asn Val Leu lie Glu Glu Ser lie Leu Gly Trp Lys Glu Phe Glu Leu 
165 170 175 

gag etc atg cgc gat acc gca gac aac gtt gtg gtt ate tgc tec att 576 
Glu Leu Met Arg Asp Thr Ala Asp Asn Val Val Val lie Cys Ser lie 
180 185 190 

gaa aac gtc gac gca ctg ggc gtg cac acc ggc gac tct gtc acc gtg 624 
Glu Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val 
195 200 205 

Ala Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp 
210 215 220 

cag ggt ate gec ate ate cgc gag gtc ggc gtg gac acc ggt gga tgt 720 
Gin Gly He Ala He He Arg Glu Val Gly Val Asp Thr Gly Gly Cys 
225 230 235 240 

aac ate cag ttc gee ate aac cca gtt gat ggc cgc ate ate acc att 768 
Asn He Gin Phe Ala He Asn Pro Val Asp Gly Arg He He Thr He 
245 250 255 

gag atg aac cca cgt gtg tct cgt tec tec get ctg gca tec aag gca 816 
Glu Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala 
260 265 270 

acg ggc ttc cca att gee aag atg get gec aag ctg get ate gga tac 864 
Thr Gly Phe Pro He Ala Lys Met Ala Ala Lys Leu Ala He Gly Tyr 
275 280 285 
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acc ctg gat gag ate acc aac gac ate act ggt gaa acc cca get gcg 912 
Thr Leu Asp Glu lie Thr Asn Asp He Thr Gly Glu Thr Pro Ala Ala 
290 295 300 

ttt gag ccc acc ate gac tac gtc gtg gtc aag gee cca cgc ttt get 960 
Phe Glu Pro Thr He Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala 
305 310 315 320 

ttc gag aag ttt gtc ggc get gat gac act ttg acc acc acc atg aag 
1008 

Phe Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr Thr Met Lys 
325 330 335 

tec gtc ggt gag gtc atg tec ctg ggc cgc aac tac att gca gca ctg 
1056 

Ser Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr He Ala Ala Leu 
340 345 350 

aac aag gca ctg cgt tec ctg gaa acc aag cag cag ggt ttc tgg acc 
1104 

Asn Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr 
355 360 365 

aag cct gat gag ttc ttc gca ggg gag cgc get acc gat aag gca get 
1152 

Lys Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala 
370 375 380 

gtt ctg gaa gat etc aag cgc cca acc gaa ggc cgc etc tac gac gtt 
1200 

Val Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val 
385 390 395 400 

gag ctg gca atg cgc ctt ggc gca age gtg gaa gaa etc tac gaa gca 
1248 

Glu Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala 
405 410 415 

tct tct att gat cct tgg ttc etc gee gag ctt gaa get etc gtg cag 
1296 

Ser Ser He Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin 
420 425 430 

ttc cgc cag aag etc gtt gac gca cca ttc eta aac gaa gat etc ctg 
1344 

Phe Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu 
435 440 445 

cgc gaa gca aag ttc atg ggt ctg tec gac ctg cag ate gca gee ctt 
1392 

Arg Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin He Ala Ala Leu 
450 455 460 

cgc cca gag ttc get ggc gaa gac ggc gta cgc acc ttg cgt ctg tec 
1440 

Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 

465 470 475 480 

eta ggc ate cgc cca gta ttc aag act gtg gat acc tgt gca gca gag 
1488 
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Leu Gly lie Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 
485 490 495 

ttt gaa get aag act ccg tac cac tac tec gca tac gag ctg gat cca 
1536 

Phe Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro 
500 505 510 

gca get gag tct gag gtc gca cca cag act gag cgt gaa aag gtc ctg 
1584 

Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 
515 520 525 

ate ttg ggc tec ggt cca aac cgc ate ggc cag ggc ate gag ttc gac 
1632 

lie Leu Gly Ser Gly Pro Asn Arg lie Gly Gin Gly lie Glu Phe Asp 
530 535 540 

tac tec tgt gtt cac gca get ctt gag etc tec cgc gtc ggc tac gaa 
1680 

Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 

545 550 555 560 

act gtc atg gtc aac tgc aac cca gag ace gtg tec acc gac tac gac 
1728 

Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
565 570 575 

acc get gac cgc ctg tac ttc gag cca ctg acc ttc gaa gac gtc atg 
1776 

Thr Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met 

580 585 590 

gag gtc tac cac get gag gcg cag tec ggc acc gtc gca ggt gtt ate 
1824 

Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val lie 
595 600 605 

gtc cag ctt ggt ggc cag act cct ctg ggc ttg gca gat cgt ttg aag 
1872 

Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 



aag get ggc gtc cct gtc att ggt acc tec cca gag gca ate gac atg 
1920 

Lys Ala Gly Val Pro Val lie Gly Thr Ser Pro Glu Ala lie Asp Met 

625 630 635 640 

get gag gac cgt ggc gag ttc ggt gca ctg ctg aac cgc gag cag ctt 
1968 

Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 
645 650 655 

cct get cca gca ttc ggc acc gca acc tct ttc gaa gag get cgc aca 
2016 

Pro Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr 
660 665 670 

gta gee gat gag ate age tac cca gtg ctg gtt cgc cct tec tac gtc 
2064 

Val Ala Asp Glu lie Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val 
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675 

ttg ggt ggc cgt 
2112 

Leu Gly Gly Arg 
690 

gat tac ate aac 
2160 

Asp Tyr lie Asn 
705 

gtt gac cgc ttc 
2208 

Val Asp Arg Phe 



tgc gac ggc gac 
2256 

Cys Asp Gly Asp 
740 

gaa gec ggc att 
2304 

Glu Ala Gly lie 
755 

act ttg ggc gca 
2352 

Thr Leu Gly Ala 
770 

ctg get ctg ggc 
2400 

Leu Ala Leu Gly 
785 

etc aag gac gac 
2448 

Leu Lys Asp Asp 

cgc acc gtg ccg 
2496 

Arg Thr Val Pro 
820 

gca gca tec cgt 
2544 

Ala Ala Ser Arg 
835 

gag ggc atg att 
2592 

Glu Gly Met lie 
850 

get cca ate get 
2640 

Ala Pro lie Ala 
865 



680 

ggc atg gag att 

Gly Met Glu He 
695 

cgc gca act gag 

Arg Ala Thr Glu 
710 

eta gac aac get 

Leu Asp Asn Ala 
725 

gag gtc tac ctg 

Glu Val Tyr Leu 

cac tec ggt gac 

His Ser Gly Asp 
760 

cag gac ate gag 

Gin Asp He Glu 
775 

ate ggt gta cag 

He Gly Val Gin 
790 

ate etc tac gtc 

He Leu Tyr Val 
805 

ttc gtc tec aag 
Phe Val Ser Lys 

ate gca gtg ggc 

He Ala Val Gly 
840 

cct acc gag tac 

Pro Thr Glu Tyr 
855 

gtg aag gaa gca 

Val Lys Glu Ala 
870 



gtc tac gat gag 

Val Tyr Asp Glu 
700 

ttg tct tct gac 

Leu Ser Ser Asp 
715 

att gag ate gac 

He Glu He Asp 
730 

gca ggc gtc atg 

Ala Gly Val Met 
745 

tec gca tgt gca 

Ser Ala Cys Ala 

aag gtc cgc gaa 

Lys Val Arg Glu 
780 

ggc ctg atg aac 

Gly Leu Met Asn 
795 

ate gag gca aac 

lie Glu Ala Asn 
810 

gca acg ggc gtc 

Ala Thr Gly Val 
825 

gee acc ate aag 
Ala Thr He Lys 

gac ggc ggc tec 

Asp Gly Gly Ser 
860 

gtg ttg ccg ttc 

Val Leu Pro Phe 
875 



685 

get tec etc gag 
Ala Ser Leu Glu 

cac cca gtg ctg 

His Pro Val Leu 
720 

gtc gac gca ctg 

Val Asp Ala Leu 
735 

gag cac ate gag 

Glu His He Glu 
750 

ctt cct cca atg 

Leu Pro Pro Met 
765 

gca acc aag aag 

Ala Thr Lys Lys 

gtc cag tac gca 

Val Gin Tyr Ala 
800 

cca cgt gca tec 

Pro Arg Ala Ser 
815 

aac ctg gee aag 

Asn Leu Ala Lys 

830 

gat etc caa gat 

Asp Leu Gin Asp 
845 

ttg cca ctg gac 
Leu Pro Leu Asp 

aac cgc ttc cgt 

Asn Arg Phe Arg 
880 
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cgc cca gat gga aag acc ctg gac acc ctg ctt tec cca gag atg aag 
2688 

Arg Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys 
885 890 895 

tec act ggc gag gtc atg ggc ttg gec aac aac ttc ggc get gca tat 
2736 

Ser Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr 
900 905 910 

gca aag get gaa get ggc gcg ttt ggt gca ttg cca acc gaa ggc acc 
2784 

Ala Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr 

915 920 925 

gtc ttc gtg acc gtg get aac cgc gac aag cgc acc ctg ate ctg cca 
2832 

Val Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu lie Leu Pro 
930 935 940 

ate cag cgc ctg gcg ttg atg ggc tac aag ate etc gee acc gaa ggc 
2880 

lie Gin Arg Leu Ala Leu Met Gly Tyr Lys lie Leu Ala Thr Glu Gly 
945 950 955 960 

acc gca ggc atg ctg cgc cgc aac ggc att gag tgt gaa gtt gtg etc 
2928 

Thr Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu 
965 970 975 

aag get tec gac ate cgc gaa ggt gta gag ggc aag tec ate gtg gat 
2976 

Lys Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser lie Val Asp 
980 985 990 

cgt ate cgc gaa ggc gaa gtt gac etc ate etc aac acc cca get ggt 
3024 

Arg lie Arg Glu Gly Glu Val Asp Leu lie Leu Asn Thr Pro Ala Gly 
995 1000 1005 

tct get ggc get cgc cac gat ggc tac gat ate cgc gca gca gca gtg 

Ser Ala Gly Ala Arg His Asp Gly Tyr Asp lie Arg Ala Ala Ala Val 
1010 1015 1020 

acc gtg ggt gtt ccg ctg ate acc act gtt cag ggt gtc acc gca get 
3120 

Thr Val Gly Val Pro Leu He Thr Thr Val Gin Gly Val Thr Ala Ala 

1025 1030 1035 1040 

gtc cag ggc ata gag gee ctg cgt gag ggc gtt gtc age gtc cgc gcg 
3168 

Val Gin Gly He Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala 
1045 1050 1055 

ctg cag gaa etc gac cac gca gtc aag get taagecctat gaeattegge 
3218 

Leu Gin Glu Leu Asp His Ala Val Lys Ala 
1060 1065 
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<210> 1002 
<211> 1066 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1002 

Gly Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His 
15 10 15 

Thr Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala 
20 25 30 

Lys Glu lie Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu 
35 40 45 

Gly Gly Gin Thr Ala Leu Asn Ala Ala He Gin. Leu Asp Arg Leu Gly 
50 55 60 

lie Leu Glu Lys Tyr Gly Val Glu Leu lie Gly Ala Asp lie Asp Ala 
65 70 75 80 

lie Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp lie Val Thr Thr 
85 90 95 

lie Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu 
100 105 110 

Val His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro 
115 120 125 

Ser Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu 
130 135 140 

Asp. Leu ^. u Arg lie Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala 
145 150 155 160 

Asn Val Leu lie Glu Glu Ser He Leu Gly Trp Lys Glu Phe Glu Leu 
165 170 175 

Glu Leu Met Arg Asp Thr Ala Asp Asn Val Val Val lie Cys Ser lie 
180 185 190 

Glu Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val 
195 200 205 

Ala Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp 
210 215 220 

Gin Gly lie Ala lie lie Arg Glu Val Gly Val Asp Thr Gly Gly Cys 
225 230 235 240 

Asn lie Gin Phe Ala lie Asn Pro Val Asp Gly Arg lie lie Thr lie 
245 250 255 

Glu Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala 
260 265 270 
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Thr Gly Phe Pro lie Ala Lys Met Ala Ala Lys Leu Ala lie Gly Tyr 
275 280 285 

Thr Leu Asp Glu lie Thr Asn Asp lie Thr Gly Glu Thr Pro Ala Ala 
290 295 300 

Phe Glu Pro Thr He Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala 
305 310 315 320 

Phe Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr Thr Met Lys 
325 330 335 

Ser Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr He Ala Ala Leu 
340 345 350 

Asn Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr 
355 360 365 

Lys Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala 
370 375 380 

Val Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val 
385 390 395 400 

Glu Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala 
405 410 415 

Ser Ser He Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin 
420 425 430 

Phe Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu 
435 440 445 

Arg Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin He Ala Ala Leu 
450 455 460 

Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 
465 470 475 480 

Leu Gly He Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 
485 490 495 



Ph e Qiu Aim fcy Tku Pn ili a iP j jm G m v Aim fftj iw Glu mmm ftwg Pu s 

500 505 510 

Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 

515 520 525 

He Leu Gly Ser Gly Pro Asn Arg He Gly Gin Gly He Glu Phe Asp 

530 535 540 

Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 

545 550 555 560 

Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
565 570 575 

Thr Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met 

580 585 590 

Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val He 



13S6 



E?\SDOClD < WO 01008-13A2 I > 



WO ni/tiMH-M 



PCT/IBOO/II0923 



595 



600 



605 



Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 

Lys Ala Gly Val Pro Val He Gly Thr Ser Pro Glu Ala He Asp Met 
625 630 635 640 

Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 
645 650 655 

Pro Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr 
660 665 670 

Val Ala Asp Glu He Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val 
675 680 685 

Leu Gly Gly Arg Gly Met Glu He Val Tyr Asp Glu Ala Ser Leu Glu 
690 695 700 

Asp Tyr He Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu 
705 710 715 720 

Val Asp Arg Phe Leu Asp Asn Ala He Glu He Asp Val Asp Ala Leu 
725 730 735 

Cys Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His He Glu 
740 745 750 

Glu Ala Gly lie His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met 
755 760 765 

Thr Leu Gly Ala Gin Asp He Glu Lys Val Arg Glu Ala Thr Lys Lys 
770 775 780 

Leu Ala Leu Gly He Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala 
785 790 795 800 

Leu Lys Asp Asp He Leu Tyr Val He Glu Ala Asn Pro Arg Ala Ser 
805 810 815 

Arg Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys 
820 825 830 

Ala Ala Ser Arg He Ala Val Gly Ala Thr lie Lys Asp Leu Gin Asp 
835 840 845 

Glu Gly Met He Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp 
850 855 860 

Ala Pro He Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg 
865 870 875 880 

Arg Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys 
885 890 895 

Ser Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr 
900 905 910 



Ala Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr 
915 920 925 
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Val Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu lie Leu Pro 
930 935 940 

lie Gin Arg Leu Ala Leu Met Gly Tyr Lys lie Leu Ala Thr Glu Gly 
945 950 955 960 

Thr Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu 
965 970 975 

Lys Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser lie Val Asp 
980 985 990 

Arg lie Arg Glu Gly Glu Val Asp Leu lie Leu Asn Thr Pro Ala Gly 
995 1000 1005 

Ser Ala Gly Ala Arg His Asp Gly Tyr Asp lie Arg Ala Ala Ala Val 
1010 1015 1020 

Thr Val Gly Val Pro Leu lie Thr Thr Val Gin Gly Val Thr Ala Ala 
1025 1030 1035 1040 

Val Gin Gly lie Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala 
1045 1050 1055 

Leu Gin Glu Leu Asp His Ala Val Lys Ala 
1060 1065 



<210> 1003 
<211> 424 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (424) 

<223> RXN00450 

<400> 1003 

tttgcgatga catggatttg gatccttccg aacaattgct gcgcatcgcg gaagaactcg 60 

grrrrgiMi rqitrrggnr rgggtggtgg gnrrrginn gfg ggn gtr fafca nnt ill i 

Val Gly Val Leu Pro 
1 5 

gtg cag gcg cgc ate aaa gac gat gag cgc cgc atg cgc cat get ttg 163 

Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg Met Arg His Ala Leu 
10 15 20 

gat att get cgc caa ace cct gag ggg gac gtt ccc gtt ggc gee gtc 211 
Asp He Ala Arg Gin Thr Pro Glu Gly Asp Val Pro Val Gly Ala Val 
25 30 35 

att tac gcg ccg ace ggg gag ate ctg gcg ace gca acg aac cgt cga 259 
lie Tyr Ala Pro Thr Gly Glu He Leu Ala Thr Ala Thr Asn Arg Arg 
40 45 50 

gaa gca gac cgc gat ccc acg gee cac gee gaa att att get tta cga 307 
Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu He He Ala Leu Arg 
55 60 65 
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cga gcc gcc cgc cgt ttt tec gac ggc tgg egg ctg agt gac tgc acc 355 
Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg Leu Ser Asp Cys Thr 
70 75 80 85 

gcg gtg gtc acc ttg gag ccc tgc agt atg tgc gcc ggc gcc ttg gtg 403 
Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys Ala Gly Ala Leu Val 
90 95 100 

ggt get cga ate gga cgc ate 424 
Gly Ala Arg He Gly Arg He 
105 



<210> 1004 
<211> 108 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1004 

Val Gly Val Leu Pro Val Gin Ala Arg He Lys Asp Asp Glu Arg Arg 
15 10 15 

Met Arg His Ala Leu Asp He Ala Arg Gin Thr Pro Glu Gly Asp Val 
20 25 30 

Pro Val Gly Ala Val lie Tyr Ala Pro Thr Gly Glu He Leu Ala Thr 
35 40 45 

Ala Thr Asn Arg Arg Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu 
50 55 60 

He He Ala Leu Arg Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg 
65 70 75 80 

Leu Ser Asp Cys Thr Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys 
85 90 95 

Ala Gly Ala Leu Val Gly Ala Arg He Gly Arg lie 
100 105 



<210> 1005 
<211> 418 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (418) 

<223> FRXA00450 

<400> 1005 

tttgcgatga catggatttg gatccttccg aacaattget gcgcatcgcg gaagaactcg 60 

gttttgataa tgatctggct cgggtggtgg gattcgacta gtg ggc gtt tta cct 115 

Val Gly Val Leu Pro 
1 5 

gtg cag gcg cgc ate aaa gac gat gag cgc cgc atg cgc cat get ttg 163 
Val Gin Ala Arg He Lys Asp Asp Glu Arg Arg Met Arg His Ala Leu 
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10 15 20 

gat att get cgc caa acc cct gag ggg gac gtt ccc gtt ggc gec gtc 211 
Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val Pro Val Gly Ala Val 
25 30 35 

att tac gcg ccg acc ggg gag ate ctg gcg acc gca acg aac cgt cga 259 
He Tyr Ala Pro Thr Gly Glu He Leu Ala Thr Ala Thr Asn Arg Arg 
40 45 50 

gaa gca gac cgc gat ccc acg gec cac gec gaa att att get tta cga 307 
Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu He He Ala Leu Arg 
55 60 65 

cga gec gee cgc cgt ttt tec gac ggc tgg egg ctg agt gac tgc acc 355 
Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg Leu Ser Asp Cys Thr 
70 75 80 85 

gcg gtg gtc acc ttg gag ccc tgc agt atg tgc gec ggc gee ttg gtg 403 
Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys Ala Gly Ala Leu Val 
90 95 100 

ggt get cga ate gga 418 
Gly Ala Arg He Gly 
105 



<210> 1006 
<211> 106 
<212> .PRT 

<213> Corynebac ter ium glutamicum 
<400> 1006 

Val Gly Val Leu Pro Val Gin Ala Arg He Lys Asp Asp Glu Arg Arg 
15 10 15 

Met Arg His Ala Leu Asp He Ala Arg Gin Thr Pro Glu Gly Asp Val 
20 25 30 

Pro Val Gly Ala Val He Tyr Ala Pro Thr Gly Glu He Leu Ala Thr 
35 40 45 



■n.l a ffhu *mm flin g ftgg Glu i\lm ftpp flin g i\mp Pin mhw flilft Hi e **m Olu 

50 55 60 

He He Ala Leu Arg Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg 
65 70 75 80 

Leu Ser Asp Cys Thr Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys 
85 90 95 

Ala Gly Ala Leu Val Gly Ala Arg He Gly 
100 105 



<210> 1007 

<211> 1368 

<212> DNA 

<213> Corynebac ter ium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (1345) 
<223> RXN02272 

<400> 1007 

tatttaactc cacactaata cctgtcaagc aatagaatag atagcatctg gatcctccag 60 

agtttgaaaa tatgccttga catgtagaaa tggagttctt gtg cgc att aca aac 115 

Val Arg lie Thr Asn 

1 5 

gcc cag get aag aac tac gca gag tta gtt gat ate acc ata gag ggt 163 

Ala Gin Val Lys Asn Tyr Ala Glu Leu Val Asp He Thr He Glu Gly 

10 15 20 

gaa aaa att tec teg att acc ccc tct tea att cga tea gaa gaa gat 211 
Glu Lys He Ser Ser He Thr Pro Ser Ser He Arg Ser Glu Glu Asp 
25 30 35 

cac cgc gcg gac gat tac gat gcc gca gga aga ctg gtc gca ccc cag 259 
His Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg Leu Val Ala Pro Gin 
40 45 50 

ttc gcc gaa gca cac ate cac ctt gac tac gca aac acc get gga ate 307 
Phe Ala Glu Ala His He His Leu Asp Tyr Ala Asn Thr Ala Gly He 
55 60 65 

cct cgc gaa aac tct tec ggc aca ctt ttt gaa gcc ate gaa ate tgg 355 
Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu Ala He Glu He Trp 
70 75 80 85 

gcc gac cgc aag acc caa ggc ttc cac ate aaa gaa gac att aaa gcg 403 
Ala Asp Arg Lys Thr Gin Gly Phe His He Lys Glu Asp He Lys Ala 
90 95 100 

aag gcc etc cag gca gcc cgt egg gca gca gaa cac ggc gtt ggt ttc 451 
Lys Ala Leu Gin Ala Ala Arg Arg Ala Ala Glu His Gly Val Gly Phe 
105 110 115 



ate cgc act cac gta gat gtc acc gat ccc acg ttt get gga ttc gaa 
lie Arg Thr His Val Asp Val Thr Asp Pro Thr Phe Ala Gly Phe Glu 
120 125 130 



499 



gca att gcg gag ctg cgc gat gaa gtc cgc gag tgg tgc gat ate cag 547 
Ala He Ala Glu Leu Arg Asp Glu Val Arg Glu Trp Cys Asp He Gin 
135 140 145 

att gtc gcc ttc ccg caa aat ggc att tac gcc tac gaa ggt ggc cag 595 
lie Val Ala Phe Pro Gin Asn Gly He Tyr Ala Tyr Glu Gly Gly Gin 
150 155 160 165 

aag eta ate tea gat gca atg tct gca ggt gca gat gtc gtt ggt ggc 643 
Lys Leu lie Ser Asp Ala Met Ser Ala Gly Ala Asp Val Val Gly Gly 
170 175 180 

ate cca cac ctt gaa ccc acc cga gac gat ggc gtc gag teg gtg aaa 691 
lie Pro His Leu Glu Pro Thr Arg Asp Asp Gly Val Glu Ser Val Lys 
185 190 195 

tgg ctg ttc gac ctt gca gag aag cac tea gcc ccc ate gat ate cac 739 
Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala Pro lie Asp lie His 
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200 205 210 

act gat gaa att gac gat cca cat tec cga ttt gtc gaa gtc etc gec 787 
Thr Asp Glu He Asp Asp Pro His Ser Arg Phe Val Glu Val Leu Ala 
215 220 225 

gca gaa gec gca aaa cgt gac atg ggc gca caa acc gtg gtg tct cat 835 
Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin Thr Val Val Ser His 
230 235 240 245 

tct gtg gcg atg gec tat tac tea cct ggc tac atg gcg cga ctt tta 883 
Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr Met Ala Arg Leu Leu 
250 255 260 

ccc aag etc gca gca tea aag gtt cgt ttt gca gta tgc ccc aat gaa 931 
Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala Val Cys Pro Asn Glu 
265 270 275 

aac etc cat ctg caa gga ctt ggt ttc caa gga ccc gtc ccc cga ggt 979 
Asn Leu His Leu Gin Gly Leu Gly Phe Gin Gly Pro Val Pro Arg Gly 
280 285 290 

gtt gca ccg gta aag caa ctt acc gaa tgg gga att cca gta agt ttt 
1027 

Val Ala Pro Val Lys Gin Leu Thr Glu Trp Gly He Pro Val Ser Phe 
295 300 305 

tgc cag gac tea etc aat gac ccc ttc tac ccc atg ggc gat gga gat 
1075 

Cys Gin Asp Ser Leu Asn Asp Pro Phe Tyr Pro Met Gly Asp Gly Asp 

310 315 320 325 

eta etc cgc att etc gat tec gga tta cac gtg tec cac atg etc aca 
1123 

Leu Leu Arg He Leu Asp Ser Gly Leu His Val Ser His Met Leu Thr 
330 335 340 

gec age cac ttg aag aat gca eta teg ttc ate acc acc aat cca gee 
1171 

Ala Ser His Leu Lys Asn Ala Leu Ser Phe He Thr Thr Asn Pro Ala 
345 350 355 

yyu uul Liu yyi iLy yui uuL Lul ym uLL yiu yuu uul III uiy yuy 

1219 

Gly Asn Leu Gly Leu Asp Asn Tyr Asp lie Ala Glu Asn Ser Pro Ala 

360 365 370 

aac ctg ctg gtt ctt gat gcg age age gag aag gaa get gta cag aga 
1267 

Asn Leu Leu Val Leu Asp Ala Ser Ser Glu Lys Glu Ala Val Gin Arg 
375 380 385 

aaa get tec gta ctt ttg age ate cac cgc ggc aaa aag gtg etc tec 
1315 

Lys Ala Ser Val Leu Leu Ser He His Arg Gly Lys Lys Val Leu Ser 

390 395 400 405 

agg gag ccc gaa cag gtg gac tgg aac ate taacagccca gttgggcctc 
1365 

Arg Glu Pro Glu Gin Val Asp Trp Asn He 
410 415 
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ctt 
1368 



<210> 1008 
<211> 415 
<212> PRT 

< 2 1 3 > Corynebacterium glutamicum 
<400> 1008 

Val Arg He Thr Asn Ala Gin Val Lys Asn Tyr Ala Glu Leu Val Asp 
15 10 15 

He Thr He Glu Gly Glu Lys He Ser Ser He Thr Pro Ser Ser He 
20 25 30 

Arg Ser Glu Glu Asp His Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg 
35 40 45 

Leu Val Ala Pro Gin Phe Ala Glu Ala His He His Leu Asp Tyr Ala 
50 55 60 

Asn Thr Ala Gly He Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu 
65 70 75 80 

Ala lie Glu He Trp Ala Asp Arg Lys Thr Gin Gly Phe His lie Lys 
85 90 95 

Glu Asp lie Lys Ala Lys Ala Leu Gin Ala Ala Arg Arg Ala Ala Glu 
100 105 110 

His Gly Val Gly Phe lie Arg Thr His Val Asp Val Thr Asp Pro Thr 
115 120 125 

Phe Ala Gly Phe Glu Ala He Ala Glu Leu Arg Asp Glu Val Arg Glu 
130 135 140 

Trp Cys Asp lie Gin lie Val Ala Phe Pro Gin Asn Gly lie Tyr Ala 
145 150 155 160 

Tyr Glu Gly Gly Gin Lys Leu lie Ser Asp Ala Met Ser Ala Gly Ala 
165 170 175 

Asp Val Val Gly Gly lie Pro His Leu Glu Pro Thr Arg Asp Asp Gly 
180 185 190 

Val Glu Ser Val Lys Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala 
195 200 205 

Pro lie Asp lie His Thr Asp Glu lie Asp Asp Pro His Ser Arg Phe 
210 215 220 

Val Glu Val Leu Ala Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin 
225 230 235 240 

Thr Val Val Ser His Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr 
245 250 255 

Met Ala Arg Leu Leu Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala 
260 265 270 
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Val Cys Pro Asn Glu Asn Leu His Leu Gin Gly Leu Gly Phe Gin Gly 
275 280 285 

Pro Val Pro Arg Gly Val Ala Pro Val Lys Gin Leu Thr Glu Trp Gly 
290 295 300 

lie Pro Val Ser Phe Cys Gin Asp Ser Leu Asn Asp Pro Phe Tyr Pro 
305 310 315 320 

Met Gly Asp Gly Asp Leu Leu Arg lie Leu Asp Ser Gly Leu His Val 
325 330 335 

Ser His Met Leu Thr Ala Ser His Leu Lys Asn Ala Leu Ser Phe lie 
340 345 350 

Thr Thr Asn Pro Ala Gly Asn Leu Gly Leu Asp Asn Tyr Asp lie Ala 
355 360 365 

Glu Asn Ser Pro Ala Asn Leu Leu Val Leu Asp Ala Ser Ser Glu Lys 
370 375 380 

Glu Ala Val Gin Arg Lys Ala Ser Val Leu Leu Ser lie His Arg Gly 
385 390 395 400 

Lys Lys Val Leu Ser Arg Glu Pro Glu Gin Val Asp Trp Asn lie 
405 410 415 



<210> 1009 
<211> 1368 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1345) 
<223> FRXA02272 

<400> 1009 

tatttaactc cacactaata cctgtcaagc aatagaatag atagcatctg gatcctccag 60 

ajJLLLyaaaa La LLjLL L L.y& Laiyiayima Ly y uy l ll l l yty iyi ull ulu uui 11D 

Val Arg lie Thr Asn 

1 5 

gcc cag gtt aag aac tac gca gag tta gtt gat ate acc ata gag ggt 163 

Ala Gin Val Lys Asn Tyr Ala Glu Leu Val Asp lie Thr lie Glu Gly 

10 15 20 

gaa aaa att tec teg att acc ccc tct tea att cga tea gaa gaa gat 211 
Glu Lys lie Ser Ser lie Thr Pro Ser Ser lie Arg Ser Glu Glu Asp 
25 30 35 

cac cgc gcg gac gat tac gat gcc gca gga aga ctg gtc gca ccc cag 259 
His Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg Leu Val Ala Pro Gin 
40 45 50 

ttc gcc gaa gca cac ate cac ctt gac tac gca aac acc get gga ate 307 
Phe Ala Glu Ala His lie His Leu Asp Tyr Ala Asn Thr Ala Gly lie 
55 60 65 
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cct cgc gaa aac tct tec ggc aca ctt ttt gaa gec ate gaa ate tgg 355 
Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu Ala He Glu He Trp 

70 75 80 85 

gec gac cgc aag acc caa ggc ttc cac ate aaa gaa gac att aaa gcg 403 

Ala Asp Arg Lys Thr Gin Gly Phe His He Lys Glu Asp He Lys Ala 

90 95 100 

aag gee etc cag gca gee cgt egg gca gca gaa cac ggc gtt ggt ttc 451 

Lys Ala Leu Gin Ala Ala Arg Arg Ala Ala Glu His Gly Val Gly Phe 

105 110 115 

ate cgc act cac gta gat gtc acc gat ccc acg-ttt get gga ttc gaa 499 

He Arg Thr His Val Asp Val Thr Asp Pro Thr Phe Ala Gly Phe Glu 

120 125 130 

gca att gcg gag ctg cgc gat gaa gtc cgc gag tgg tgc gat ate cag 547 

Ala He Ala Glu Leu Arg Asp Glu Val Arg Glu Trp Cys Asp He Gin 

135 140 145 

att gtc gee ttc ccg caa aat ggc att tac gec tac gaa ggt ggc cag 595 

lie Val Ala Phe Pro Gin Asn Gly He Tyr Ala Tyr Glu Gly Gly Gin 

150 155 160 ~ 165 

aag eta ate tea gat gca atg tct gca ggt gca gat gtc gtt ggt ggc 643 

Lys Leu He Ser Asp Ala Met Ser Ala Gly Ala Asp Val Val Gly Gly 

170 175 180 

ate cca cac ctt gaa ccc acc cga gac gat ggc gtc gag teg gtg aaa 691 

He Pro His Leu Glu Pro Thr Arg Asp Asp Gly Val Glu Ser Val Lys 

185 190 195 

tgg ctg ttc gac ctt gca gag aag cac tea gec ccc ate gat ate cac 739 

Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala Pro He Asp He His 

200 205 210 

act gat gaa att gac gat cca cat tec cga ttt gtc gaa gtc etc gee 787 

Thr Asp Glu lie Asp Asp Pro His Ser Arg Phe Val Glu Val Leu Ala 

215 220 225 

gca gaa gee gca aaa cgt gac atg ggc gca caa acc gtg gtg tct cat 835 

Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin Thr Val Val Ser His 

230 235 240 245 

tct gtg gcg atg gee tat tac tea cct ggc tac atg gcg cga ctt tta 883 

Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr Met Ala Arg Leu Leu 

250 255 260 

ccc aag etc gca gca tea aag gtt cgt ttt gca gta tgc ccc aat gaa 931 

Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala Val Cys Pro Asn Glu 

265 270 275 

aac etc cat ctg caa gga ctt ggt ttc caa gga ccc gtc ccc cga ggt 979 

Asn Leu His Leu Gin Gly Leu Gly Phe Gin Gly Pro Val Pro Arg Gly 

280 285 290 

gtt gca ccg gta aag caa ctt acc gaa tgg gga att cca gta agt ttt 
1027 

Val Ala Pro Val Lys Gin Leu Thr Glu Trp Gly He Pro Val Ser Phe 

295 300 305 
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tgc cag gac tea etc aat gac ccc ttc tac ccc atg ggc gat gga gat 
1075 

Cys Gin Asp Ser Leu Asn Asp Fro Phe Tyr Pro Met Gly Asp Gly Asp 

310 315 320 325 

eta etc cgc att etc gat tct gga tta cac gtg tec cac atg etc aca 
1123 

Leu Leu Arg lie Leu Asp Ser Gly Leu His Val Ser His Met Leu Thr 
330 335 340 

gec age cac ttg aag aat gca eta teg ttc ate acc acc aat cca gee 
1171 

Ala Ser His Leu Lys Asn Ala Leu Ser Phe lie Thr Thr Asn Pro Ala 
345 350 355 

gga aac eta ggc ctg gac aat tac gac att gca gaa aac tec ccg gcg 
1219 

Gly Asn Leu Gly Leu Asp Asn Tyr Asp lie Ala Glu Asn Ser Pro Ala 
360 365 370 

aac ctg ctg gtt ctt gat gcg age age gag aag gaa get gta cag aga 
1267 

Asn Leu Leu Val Leu Asp Ala Ser Ser Glu Lys Glu Ala Val Gin Arg 
375 380 385 

aaa get tec gta ctt ttg age ate cac cgc ggc aaa aag gtg etc tec 
1315 

Lys Ala Ser Val Leu Leu Ser He His Arg Gly Lys Lys Val Leu Ser 

390 395 400 405 

agg gag ccc gaa cag gtg gac tgg aac ate taacagccca gttgggcctc 
1365 

Arg Glu Pro Glu Gin Val Asp Trp Asn He 
410 415 

ctt 
1368 



<210> 1010 
<211> 415 



<213> Corynebacterium glutamicum 
<400> 1010 

Val Arg He Thr Asn Ala Gin Val Lys Asn Tyr Ala Glu Leu Val Asp 
15 10 15 

He Thr lie Glu Gly Glu Lys He Ser Ser He Thr Pro Ser Ser He 
20 25 30 

Arg Ser Glu Glu Asp His Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg 
35 40 45 

Leu Val Ala Pro Gin Phe Ala Glu Ala His He His Leu Asp Tyr Ala 
50 55 60 

Asn Thr Ala Gly He Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu 
65 70 75 80 
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Ala He Glu He Trp Ala Asp Arg Lys Thr Gin Gly Phe His He Lys 
85 90 95 

Glu Asp He Lys Ala Lys Ala Leu Gin Ala Ala Arg Arg Ala Ala Glu 
100 105 110 

His Gly Val Gly Phe He Arg Thr His Val Asp Val Thr Asp Pro Thr 
115 120 125 

Phe Ala Gly Phe Glu Ala He Ala Glu Leu Arg Asp Glu Val Arg Glu 
130 135 140 

Trp Cys Asp He Gin He Val Ala Phe Pro Gin Asn Gly He Tyr Ala 
145 ^ 150 155 160 

Tyr Glu Gly Gly Gin Lys Leu He Ser Asp Ala Met Ser Ala Gly Ala 
165 170 175 

Asp Val Val Gly Gly He Pro His Leu Glu Pro Thr Arg Asp Asp Gly 
180 185 190 

Val Glu Ser Val Lys Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala 
195 200 205 

Pro He Asp lie His Thr Asp Glu He Asp Asp Pro His Ser Arg Phe 
210 215 220 

Val Glu Val Leu Ala Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin 
225 230 235 240 

Thr Val Val Ser His Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr 
245 250 255 

Met Ala Arg Leu Leu Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala 
260 265 270 

Val Cys Pro Asn Glu Asn Leu His Leu Gin Gly Leu Gly Phe Gin Gly 
275 280 285 

Pro Val Pro Arg Gly Val Ala Pro Val Lys Gin Leu Thr Glu Trp Gly 
290 295 300 

He Pro Val Ser Phe Cys Gin Asp Ser Leu Asn Asp Pro Phe Tyr Pro 
305 310 315 320 

Met Gly Asp Gly Asp Leu Leu Arg He Leu Asp Ser Gly Leu His Val 
325 330 335 

Ser His Met Leu Thr Ala Ser His Leu Lys Asn Ala Leu Ser Phe He 
340 345 350 

Thr Thr Asn Pro Ala Gly Asn Leu Gly Leu Asp Asn Tyr Asp He Ala 
355 360 365 

Glu Asn Ser Pro Ala Asn Leu Leu Val Leu Asp Ala Ser Ser Glu Lys 
370 375 380 

Glu Ala Val Gin Arg Lys Ala Ser Val Leu Leu Ser lie His Arg Gly 
385 390 395 400 

Lys Lys Val Leu Ser Arg Glu Pro Glu Gin Val Asp Trp Asn lie 
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405 



410 



415 



<210> 1011 
<211> 580 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> RXN03004 

<400> 1011 

gctagcacga taaaaatcag cgccagcacc acgcgcccca ggaacctcat cgcagcaacc 60 

cgtggcccaa ccctgaacgc tgaacgctac actggttgac gtg etc ctt tea gat 115 

Val Leu Leu Ser Asp 
1 5 

cgt gac att cgt aaa tea att gac gca ggc gac ttg gga att gaa cct 163 
Arg Asp lie Arg Lys Ser lie Asp Ala Gly Asp Leu Gly lie Glu Pro 
10 15 20 

ttc gac get gag ctg att cag ccg teg agt gtc gat gtc cgc atg gac 211 
Phe Asp Ala Glu Leu lie Gin Pro Ser Ser Val Asp Val Arg Met Asp 
25 30 35 

cgc tac ttc egg gtt ttc aat aac tct aag tac ace cac att gac cct 259 
Arg Tyr Phe Arg Val Phe Asn Asn Ser Lys Tyr Thr His lie Asp Pro 
40 45 50 

aag ttg aat cag gat gag ctg acc age ctt gtt gag gtt gag gac ggc 307 
Lys Leu Asn Gin Asp Glu Leu Thr Ser Leu Val Glu Val Glu Asp Gly 
55 60 65 

gag ggc ttt gtg ctg cat ccg ggt gag ttt gtg ctg gcg tec acg ctg 355 
Glu Gly Phe Val Leu His Pro Gly Glu Phe Val Leu Ala Ser Thr Leu 
70 75 80 85 

gaa aag ttc act ttg cct gcg cat ctg get ggt cgt ttg gag ggt aag 403 
Glu Lys Phe Thr Leu Pro Ala His Leu Ala Gly Arg Leu Glu Gly Lys 
on inn 

teg tct ctt ggt cgt ctt ggc ttg ttg acg cac tct act get ggt ttc 451 
Ser Ser Leu Gly Arg Leu Gly Leu Leu Thr His Ser Thr Ala Gly Phe 
105 110 115 

att gat cct ggt ttt agt ggt tac ate acg ttg gag ttg tec aat gtg 499 
lie Asp Pro Gly Phe Ser Gly Tyr lie Thr Leu Glu Leu Ser Asn Val 
120 125 130 

get aat ctg ccg ate acg ttg tgg ccg ggt atg aag gtg ggg cag ctg 547 
Ala Asn Leu Pro lie Thr Leu Trp Pro Gly Met Lys Val Gly Gin Leu 
135 140 145 

get ttg ttc cag atg agt tec cct gcg gag act 580 
Ala Leu Phe Gin Met Ser Ser Pro Ala Glu Thr 
150 155 160 
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<210> 1012 
<211> 160 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1012 

Val Leu Leu Ser Asp Arg Asp lie Arg Lys Ser lie Asp Ala Gly Asp 
1 5 10 15 

Leu Gly He Glu Pro Phe Asp Ala Glu Leu He Gin Pro Ser Ser Val 
20 25 30 

Asp Val Arg Met Asp Arg Tyr Phe Arg Val Phe Asn Asn Ser Lys Tyr 
35 40 45 

Thr His He Asp Pro Lys Leu Asn Gin Asp Glu Leu Thr Ser Leu Val 
50 55 60 

Glu Val Glu Asp Gly Glu Gly Phe Val Leu His Pro Gly Glu Phe Val 
65 70 75 80 

Leu Ala Ser Thr Leu Glu Lys Phe Thr Leu Pro Ala His Leu Ala Gly 
85 90 95 

Arg Leu Glu Gly Lys Ser Ser Leu Gly Arg Leu Gly Leu Leu Thr His 
100 105 110 

Ser Thr Ala Gly Phe He Asp Pro Gly Phe Ser Gly Tyr He Thr Leu 
115 120 125 

Glu Leu Ser Asn Val Ala Asn Leu Pro He Thr Leu Trp Pro Gly Met 
130 135 140 

Lys Val Gly Gin Leu Ala Leu Phe Gin Met Ser Ser Pro Ala Glu Thr 
145 150 155 160 



<210> 1013 
<211> 225 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (202) 

<223> RXN03137 

<400> 1013 

cggcgagttc atttggactg gcggcgactg ccacatttat gacaaccaca aggaacaggt 60 

cgcggagcag ctgagccgat aagctcgccc ctaccccacc ttg gag etc aac aag 115 

Leu Glu Leu Asn Lys 
1 5 

gca gcg tac acg ttt gag tac age ttc gat gac ate acc gtg tec ggc 163 
Ala Ala Tyr Met Phe Glu Tyr Ser Phe Asp Asp He Thr Val Ser Gly 
10 15 20 
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tac gat cca cac cca ttg ate cgc ggc aag gtc gec gta tgatcggtgc 212 
Tyr Asp Pro His Pro Leu lie Arg Gly Lys Val Ala Val 
25 30 

gatttgggca caa 225 



<210> 1014 
<211> 34 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1014 

Leu Glu Leu Asn Lys Ala Ala Tyr Met Phe Glu Tyr Ser Phe Asp Asp 
15 10 15 

lie Thr Val Ser Gly Tyr Asp Pro His Pro Leu lie Arg Gly Lys Val 
20 25 30 

Ala Val 



<210> 1015 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXN03171 

<400> 1015 

atactttgtt ggactggaaa agtggccgtt tggttccctc caagcccaaa ttcgcccgcg 60 

eggtcttett ctgggcggca atgatttaac atgtgaagct atg gac ate acc ate 115 

Met Asp lie Thr lie 

1 5 

gtc aac cac cca etc gtt get age cgc eta acc ctg ttg cgc gac gag 163 

Val Asn His Pro Leu Val Ala Ser Arg Leu Thr Leu Leu Arg Asp Glu 

10 15 to 

cgc age gac aac gca get ttc cgt gca gca gee aac gac etc ggc gee 211 
Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala Asn Asp Leu Gly Ala 
25 30 35 

atg ctg ate tac gaa gca tec cga gat ctg gaa gtc gaa cac ttc gac 259 
Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu Val Glu His Phe Asp 
40 45 50 

acc aaa acc ccc gtt gec atg get gaa ggt act cgc ctg aag cag cca 307 
Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr Arg Leu Lys Gin Pro 
55 60 65 

ccc ate ate gtt ccc ate ate cgt gca ggt etc ggc atg ate gac cca 355 
Pro lie lie Val Pro lie lie Arg Ala Gly Leu Gly Met lie Asp Pro 
70 75 80 85 

gcg ctg teg atg att ccg gat gca cag gtc ggc ttc att ggc ctt gec 403 



1400 



W O (11/00X43 



PCT/IB00/00<>2.1 



Ala Leu Ser Met He Pro Asp Ala Gin Val Gly Phe He Gly Leu Ala 
90 95 100 

cgc gat gag gaa acc cat gag cca gtc cca tac ctt gag gcg ctg cca 451 
Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr Leu Glu Ala Leu Pro 
105 110 115 

cag gat eta age aac cag cct gta ttc ctt gtc gat ccc atg ctg gec 499 
Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val Asp Pro Met Leu Ala 
120 125 130 

acc ggc ggt tec etc ctg cac gcg ate cgc ctt ctt get gat cgt ggc 547 
Thr Gly Gly Ser Leu Leu His Ala He Arg Leu Leu Ala Asp Arg Gly 
135 140 145 

gec acc gac ate acc gec ate tgc atg gtt tct gcg cag cca ggt gtg 595 
Ala Thr Asp He Thr Ala lie Cys Met Val Ser Ala Gin Pro Gly Val 
150 155 160 165 

gac gca ttg gcg gaa tct 613 
Asp Ala Leu Ala Glu Ser 
170 



<210> 1016 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1016 

Met Asp He Thr He Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
15 10 15 

Leu Leu Arg Asp Glu Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
20 25 30 

Asn Asp Leu Gly Ala Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu 
35 40 45 

Val Glu His Phe Asp Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr 
50 55 60 

Arg Leu Lys Gin Pro Pro lie lie Val Pro lie lie Arg Ala Gly Leu 
65 70 75 80 

Gly Met lie Asp Pro Ala Leu Ser Met He Pro Asp Ala Gin Val Gly 
85 90 95 

Phe He Gly Leu Ala Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr 
100 105 110 

Leu Glu Ala Leu Pro Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val 
115 120 125 

Asp Pro Met Leu Ala Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu 
130 135 140 

Leu Ala Asp Arg Gly Ala Thr Asp He Thr Ala lie Cys Met Val Ser 
145 150 155 160 

Ala Gin Pro Gly Val Asp Ala Leu Ala Glu Ser 
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170 



<210> 1017 

<211> 613 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> FRXA02857 

<400> 1017 

atactttgtt ggactggaaa agtggccgtt tggttccctc caagcccaaa ttcgcccgcg 60 

cggtcttctt ctgggcggca atgatttaac atgtgaagct atg gac ate acc ate 115 

Met Asp lie Thr lie 
1 5 

gtc aac cac cca etc gtt get age cgc eta acc ctg ttg cgc gac gag 163 
Val Asn His Pro Leu Val Ala Ser Arg Leu Thr Leu Leu Arg Asp Glu 
10 15 20 

cgc age gac aac gca get ttc cgt gca gca gee aac gac etc ggc gee 211 
Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala Asn Asp Leu Gly Ala 
25 30 35 

atg ctg ate tac gaa gca tec cga gat ctg gaa gtc gaa cac ttc gac 259 
Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu Val Glu His Phe Asp 
40 45 50 

acc aaa acc ccc gtt gee atg get gaa ggt act cgc ctg aag cag cca 307 
Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr Arg Leu Lys Gin Pro 
55 60 65 

ccc ate ate gtt ccc ate ate cgt gca ggt etc ggc atg ate gac cca 355 
Pro lie lie Val Pro lie lie Arg Ala Gly Leu Gly Met lie Asp Pro 
70 75 80 85 

gcg ctg teg atg att ccg gat gca cag gtc ggc ttc att ggc ctt gec 403 
Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly Phe lie Gly Leu Ala 
3[) 50 100 

cgc gat gag gaa acc cat gag cca gtc cca tac ctt gag gcg ctg cca 451 
Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr Leu Glu Ala Leu Pro 
105 110 115 

cag gat eta age aac cag cct gta ttc ctt gtc gat ccc atg ctg gee 499 
Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val Asp Pro Met Leu Ala 
120 125 130 

acc ggc ggt tec etc ctg cac gcg ate cgc ctt ctt get gat cgt ggc 547 
Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu Leu Ala Asp Arg Gly 
135 140 145 

gee acc gac ate acc gec ate tgc atg gtt tct gcg cag cca ggt gtg 595 
Ala Thr Asp lie Thr Ala lie Cys Met Val Ser Ala Gin Pro Gly Val 
150 155 160 165 

gac gca ttg oco gaa tct 613 
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Asp Ala Leu Ala Glu Ser 
170 



<210> 1018 

<211> 171 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 1018 

Met Asp He Thr He Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
1 5 10 15 

Leu Leu Arg Asp Glu Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
20 , 25 30 

Asn Asp Leu Gly Ala Met Leu He Tyr Glu Ala Ser Arg Asp Leu Glu 
35 40 45 

Val Glu His Phe Asp Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr 
50 55 60 

Arg Leu Lys Gin Pro Pro He He Val Pro He He Arg Ala Gly Leu 
65 70 75 80 

Gly Met lie Asp Pro Ala Leu Ser Met He Pro Asp Ala Gin Val Gly 
85 90 95 

Phe He Gly Leu Ala Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr 
100 105 110 

Leu Glu Ala Leu Pro Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val 
115 120 125 



Asp Pro Met Leu Ala Thr Gly Gly 
130 135 

Leu Ala Asp Arg Gly Ala Thr Asp 
145 150 

Ala Gin Pro Gly Val Asp Ala Leu 
165 



Ser Leu Leu His Ala He Arg Leu 
140 

He Thr Ala lie Cys Met Val Ser 

155 160 

Ala Glu Ser 
170 



<210> 1019 
<211> 678 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101} . . (655) 

<223> RXA02771 

<400> 1019 

gtttgtgata gatcgcacag tcggtaacgt tgttgttaat acagacctag ccggtatcgg 60 

atggaacatg gaccgttggt ccagaagtga ggaataagta gtg age gaa' caa get 115 

Val Ser Glu Gin Ala 
1 5 
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eta age acc ttc gac agg gca cgt gag gec ctg gac aag aaa acc cga 163 
Leu Ser Thr Phe Asp Arg Ala Arg Glu Ala Leu Asp Lys Lys Thr Arg 
10 15 20 

tat gtg cag gat ttc cca gaa aaa ggt gtg ctt ttt gaa gac etc acc 211 
Tyr Val Gin Asp Phe Pro Glu Lys Gly Val Leu Phe Glu Asp Leu Thr 
25 30 35 

ccg gtg ttg ggc gat gca gaa tea ttt gtg gec gtg gtg gac gec atg 259 
Pro Val Leu Gly Asp Ala Glu Ser Phe Val Ala Val Val Asp Ala Met 
40 45 50 

get gaa get gca gaa aaa ctg aat gca gaa ate ate ggt ggc ttg gat 307 
Ala Glu Ala Ala Glu Lys Leu Asn Ala Glu lie lie Gly Gly Leu Asp 
55 60 65 

gcg cga gga ttc etc etc gga tct get gtc get tac aaa etc ggc eta 355 
Ala Arg Gly Phe Leu Leu Gly Ser Ala Val Ala Tyr Lys Leu Gly Leu 
70 75 / 80 85 

ggt gtg ctg get ate cgc aag aag gga aag etc ccc cca cct gtg gtg 403 
Gly Val Leu Ala lie Arg Lys Lys Gly Lys Leu Pro Pro Pro Val Val 
90 95 100 

acc cag gag tat gaa ctt gaa tac ggc act gca gca etc gag ctg ccc 451 
Thr Gin Glu Tyr Glu Leu Glu Tyr Gly Thr Ala Ala Leu Glu Leu Pro 
105 110 115 

agt gaa gga ate gac att get ggt aaa aac ate gtt ttg ate gac gat 499 
Ser Glu Gly lie Asp lie Ala Gly Lys Asn lie Val Leu lie Asp Asp 
120 125 130 

gtg ctg gca acc ggc ggc acc ttg ggc get gca cgt aaa eta att gaa 547 
Val Leu Ala Thr Gly Gly Thr Leu Gly Ala Ala Arg Lys Leu lie Glu 
135 140 145 

teg tgt gac gga cat gtt tec gga tat gtt ctt gee att gag gtc cca 595 
Ser Cys Asp Gly His Val Ser Gly Tyr Val Leu Ala lie Glu Val Pro 
150 155 160 165 

ggc etc ggc ggt agg gat aat ctt ggt gat agg ccc gtc att gtg gtc 643 
Gly Leu Gly Gly Arg Asp Asn Leu Gly Asp Arg Pro Val lie Val Val 
TTC l f S 100 

aga gat cct cag tagaaggatc gaaagaaagg egg 678 
Arg Asp Pro Gin 
185 



<210> 1020 
<211> 185 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1020 

Val Ser Glu Gin Ala Leu Ser Thr Phe Asp Arg Ala Arg Glu Ala Leu 
15 10 15 

Asp Lys Lys Thr Arg Tyr Val Gin Asp Phe Pro Glu Lys Gly Val Leu 
20 25 30 . 
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Phe Glu Asp Leu Thr Pro Val Leu Gly Asp Ala Glu Ser Phe Val Ala 
35 40 45 

Val Val Asp Ala Met Ala Glu Ala Ala Glu Lys Leu Asn Ala Glu lie 
50 55 60 



lie Gly Gly Leu Asp Ala Arg Gly 
65 70 

Tyr Lys Leu Gly Leu Gly Val Leu 
85 

Pro Pro Pro Val Val Thr Gin Glu 
100 

Ala Leu Glu Leu Pro Ser Glu Gly 
115 120 

Val Leu lie Asp Asp Val Leu Ala 
130 135 



Phe Leu Leu Gly Ser Ala Val Ala 
75 80 

Ala lie Arg Lys Lys Gly Lys Leu 
90 95 

Tyr Glu Leu Glu Tyr Gly Thr Ala 
105 110 

lie Asp lie Ala Gly Lys Asn He 
125 

Thr Gly Gly Thr Leu Gly Ala Ala 
140 



Arg Lys Leu He Glu Ser Cys Asp 
145 150 

Ala He Glu Val Pro Gly Leu Gly 
165 

Pro Val He Val Val Arg Asp Pro 
180 



Gly His Val Ser Gly Tyr Val Leu 
155 160 

Gly Arg Asp Asn Leu Gly Asp Arg 
170 175 

Gin 
185 



<210> 1021 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (700) 

<223> RXA01512 



<400> 1021 

gggtaaaagc gataatggaa ggttggaagt ggtgcggcaa agtggcaagc ttaagatcac 60 

tgattgacac ctgaatctac aacacaaggg gaacgcgacg atg age aac aac gta 115 

Met Ser Asn Asn Val 
1 5 



gaa atg gec gac cac aaa gat etc aat gtt cca gec aac cca tac ggc 163 
Glu Met Ala Asp His Lys Asp Leu Asn Val Pro Ala Asn Pro Tyr Gly 
10 15 20 



acc gac att gaa tea gta ttg ate age gaa gag aag etc aag cag cgc 211 
Thr Asp He Glu Ser Val Leu He Ser Glu Glu Lys Leu Lys Gin Arg 
25 30 35 



ate gec gaa atg gec aag cgc gtc tec gaa gag ttc aaa gac gec gaa 259 
He Ala Glu Met Ala Lys Arg Val Ser Glu Glu Phe Lys Asp Ala Glu 
40 45 50 



gaa gac etc ate ctg gtg tgc gtg etc aag ggc gcg ttc tac ttc ctg 307 
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Glu Asp Leu He Leu Val Cys Val Leu Lys Gly Ala Phe Tyr Phe Leu 
55 60 65 

gca gat ttc tec cgc atg etc gac ate ccc acc cag tec gag ttc atg 355 
Ala Asp Phe Ser Arg Met Leu Asp He Pro Thr Gin Ser Glu Phe Met 
70 75 80 85 

gcg gtg tec tct tac gga aac tec acc tec tct tea ggc gtg gtg cgc 403 
Ala Val Ser Ser Tyr Gly Asn Ser Thr Ser Ser Ser Gly Val Val Arg 
90 95 100 

ate etc aag gac ctg gac aag gaa att gaa ggc cgc gac gtt ttg ate 451 
He Leu Lys Asp Leu Asp Lys Glu He Glu Gly Arg Asp Val Leu He 
105 110 115 

gtg gaa gac ate ate gat tec gga ctg acc ctg tec tgg ctg atg cgc 499 
Val Glu Asp He lie Asp Ser Gly Leu Thr Leu Ser Trp Leu Met Arg 
120 125 130 

aac ctg aaa aac cgc aac cct aag tec etc aac gtg ate acc ttg ctg 547 
Asn Leu Lys Asn Arg Asn Pro Lys Ser Leu Asn Val He Thr Leu Leu 
135 "* 140 145 

cgt aag cca gag cgc ctg acc acc aac ate gac atg ttc gac att gga 595 
Arg Lys Pro Glu Arg Leu Thr Thr Asn He Asp Met Phe Asp He Gly 
150 155 160 165 

ttt gat att cca aat gag ttt gtt gtg ggc tac gga ctt gat ttc gca 643 
Phe Asp He Pro Asn Glu Phe Val Val Gly Tyr Gly Leu Asp Phe Ala 
170 175 180 

gaa cgc tac cgc gac ctg cca tat gtg ggc acc etc gag cct cac gtg 691 
Glu Arg Tyr Arg Asp Leu Pro Tyr Val Gly Thr Leu Glu Pro His Val 
185 190 195 

tac tec gac tagtaatcaa aagtgcgaaa gag 723 
Tyr Ser Asp 
200 



<210> 1022 
<211> 200 

<213> Corynebacterium glutamicum 
<400> 1022 

Met Ser Asn Asn Val Glu Met Ala Asp His Lys Asp Leu Asn Val Pro 
15 10 15 

Ala Asn Pro Tyr Gly Thr Asp He Glu Ser Val Leu He Ser Glu Glu 
20 25 30 

Lys Leu Lys Gin Arg He Ala Glu Met Ala Lys Arg Val Ser Glu Glu 
35 40 45 

Phe Lys Asp Ala Glu Glu Asp Leu He Leu Val Cys Val Leu Lys Gly 
50 55 60 

Ala Phe Tyr Phe Leu Ala Asp Phe Ser Arg Met Leu Asp He Pro Thr 
65 70 75 80 
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Gin Ser Glu Phe Met Ala Val Ser Ser Tyr Gly Asn Ser Thr Ser Ser 
85 90 95 

Ser Gly Val Val Arg lie Leu Lys Asp Leu Asp Lys Glu He Glu Gly 
100 105 110 

Arg Asp Val Leu He Val Glu Asp He He Asp Ser Gly Leu Thr Leu 
115 120 125 

Ser Trp Leu Met Arg Asn Leu Lys Asn Arg Asn Pro Lys Ser Leu Asn 
130 135 140 

Val He Thr Leu Leu Arg Lys Pro Glu Arg Leu Thr Thr Asn He Asp 
145 150 155 160 

Met Phe Asp He Gly Phe Asp lie Pro Asn Glu Phe Val Val Gly Tyr 
165 170 175 

Gly Leu Asp Phe Ala Glu Arg Tyr Arg Asp Leu Pro Tyr Val Gly Thr 
180 185 190 



Leu Glu Pro His Val Tyr Ser Asp 
195 200 



<210> 1023 
<211> 597 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (574) 

<223> RXA02031 

<400> 1023 

tgcttgggcg ttaacgattc tatatatact tccctagaaa tcaagtgagc attcatctca 60 

ttgcagaacg ttgaagcatc attgactagg atatgtagac atg aca gag gaa cgc 115 

Met Thr Glu Glu Arg 
1 5 

gag att ctg acc tat gag atg ttc gga aca gca atg egg gag ctg gec 163 
Glu He Leu Thr Tyr Glu Met Phe Gly Thr Ala Met Arg Glu Leu Ala 
10 15 ~ 20 

caa gaa att att gat gac tac cag cca gat tgc gtg ctg tec att gcg 211 
Gin Glu He He Asp Asp Tyr Gin Pro Asp Cys Val Leu Ser lie Ala 
25 30 35 

cgt ggt ggt ctt eta ate ggt ggc gca ctt ggt tat gcg ctg ggt ate 259 
Arg Gly Gly Leu Leu lie Gly Gly Ala Leu Gly Tyr Ala Leu Gly lie 
40 45 50 

aag aat gta teg gtg ate aat gtg gag ttc tac acc gat att gga gag 307 
Lys Asn Val Ser Val lie Asn Val Glu Phe Tyr Thr Asp lie Gly Glu 
55 60 65 

cac ttg gag gag cca atg atg ctg cct cca act cca aaa get gtt gat 355 
His Leu Glu Glu Pro Met Met Leu Pro Pro Thr Pro Lys Ala Val Asp 
70 75 80 85 
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etc teg gga atg cgt gtg etc gtc get gac gat gtc gcg gat acc gga 403 

Leu Ser Gly Met Arg Val Leu Val Ala Asp Asp Val Ala Asp Thr Gly 
90 95 100 

aag act ctt gag ttg gtc agg gac ttc ctg ggt gac caa gtt gtc gaa 451 

Lys Thr Leu Glu Leu Val Arg Asp Phe Leu Gly Asp Gin Val Val Glu 
105 110 115 

gtg cgc act gca gtg ate tat eac aag cca aac agt gtg ttt aag ccg 499 

Val Arg Thr Ala Val lie Tyr His Lys Pro Asn Ser Val Phe Lys Pro 
120 125 130 

gag tat gtg tgg cgt gag act gat aag tgg att aac ttc cca tgg tct 547 

Glu Tyr Val Trp Arg Glu Thr Asp Lys Trp lie Asn Phe Pro Trp Ser 
135 140 145 

acc ctg cct cca gtg gag cct tct aag taatttttca cccgtgaaag 594 

Thr Leu Pro Pro Val Glu Pro Ser Lys 
150 155 

tgc 597 



<210> 1024 
<211> 158 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1024 

Met Thr Glu Glu Arg Glu lie Leu Thr Tyr Glu Met Phe Gly Thr Ala 
15 10 15 

Met Arg Glu Leu Ala Gin Glu lie lie Asp Asp Tyr Gin Pro Asp Cys 
20 25 30 

Val Leu Ser lie Ala Arg Gly Gly Leu Leu lie Gly Gly Ala Leu Gly 
35 40 45 

Tyr Ala Leu Gly lie Lys Asn Val Ser Val lie Asn Val Glu Phe Tyr 
50 55 60 



65 70 75 80 

Pro Lys Ala Val Asp Leu Ser Gly Met Arg Val Leu Val Ala Asp Asp 
85 90 95 

Val Ala Asp Thr Gly Lys Thr Leu Glu Leu Val Arg Asp Phe Leu Gly 
100 105 110 

Asp Gin Val Val Glu Val Arg Thr Ala Val lie Tyr His Lys Pro Asn 
115 120 125 

Ser Val Phe Lys Pro Glu Tyr Val Trp Arg Glu Thr Asp Lys Trp lie 
130 135 140 

Asn Phe Pro Trp Ser Thr Leu Pro Pro Val Glu Pro Ser Lys 
145 150 155 
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<210> 1025 
<211> 753 
<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 

<221> CDS 

<222> (101) . . (730) 

<223> RXA00981 

<400> 1025 

aaccaatggc tgggtactga tgtggtgatc agtgcccagt ttcttctttc tactagtgtc 60 

ggatagaagt acccccagtc cagaatgaag gtcaccacca atg tea gag aat ttg 115 

Met Ser Glu Asn Leu 
1 5 

cca gcg ccc gag aat etc ctg gac gec gag aga att cag atg ate aag 163 
Pro Ala Pro Glu Asn Leu Leu Asp Ala Glu Arg lie Gin Met lie Lys 
10 15 20 

aac ttc cgc aac gaa tta acg ggg ttc atg etc aac tac caa ttt ggc 211 
Asn Phe Arg Asn Glu Leu Thr Gly Phe Met Leu Asn Tyr Gin Phe Gly 
25 30 35 

att gat gag ate ctg ace aag ate aac ate ctg aaa act gaa ttc age 259 
lie Asp Glu lie Leu Thr Lys lie Asn lie Leu Lys Thr Glu Phe Ser 
40 45 50 

cag ctg cac gaa tac gca cct ate gag cac gta tct tea cga ttg aag 307 
Gin Leu His Glu Tyr Ala Pro He Glu His Val Ser Ser Arg Leu Lys 
55 60 65 

aca cca gaa age ate gtc aaa aag gtc ate cga aaa gga gac gag etc 355 
Thr Pro Glu Ser He Val Lys Lys Val He Arg Lys Gly Asp Glu Leu 
70 75 80 85 

tec etc gca get ate aaa gac aca gtg ttt gat ate gca ggc att cga 403 
Ser Leu Ala Ala He Lys Asp Thr Val Phe Asp lie Ala Gly He Arg 
90 95 100 

ate gtc tgc agt ttc etc aaa gat gee tac gca ate gee gat atg ctg 451 
He Val Cys Ser Phe Leu Lys Asp Ala Tyr Ala He Ala Asp Met Leu 
105 HO 115 

ace aac caa aaa gac gtc acg gtc ate gag gec aaa gac tac ate get 499 
Thr Asn Gin Lys Asp Val Thr Val He Glu Ala Lys Asp Tyr He Ala 
120 125 130 

aac cca aag ccg aac ggc tac aag agt ttg cac ctt ate etc caa gtg 547 
Asn Pro Lys Pro Asn Gly Tyr Lys Ser Leu His Leu He Leu Gin Val 
135 140 145 

cct gtc ttc ctg tct aac tec gtg gaa aag gtc aat gtt gaa gtc cag 595 
Pro Val Phe Leu Ser Asn Ser Val Glu Lys Val Asn Val Glu Val Gin 
150 155 160 165 

ate cgc ace att gee atg gac ttc tgg gca age etc gag cac aaa ate 643 
He Arg Thr He Ala Met Asp Phe Trp Ala Ser Leu Glu His Lys He 
170 175 180 
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tac tac aaa ttt gaa caa gaa gtt cct cag tea ate ctt gat gag etc 691 

Tyr Tyr Lys Phe Glu Gin Glu Val Pro Gin Ser lie Leu Asp Glu Leu 

185 190 195 

agt gaa gat gga aag aat cca egg gga agt gaa gtc act taaacctcca 740 

Ser Glu Asp Gly Lys Asn Pro Arg Gly Ser Glu Val Thr 

200 205 210 

gttgaaacea ctg 753 



<210> 1026 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1026 

Met Ser Glu Asn Leu Pro Ala Pro Glu Asn Leu Leu Asp Ala Glu Arg 
15 10 15 

lie Gin Met lie Lys Asn Phe Arg Asn Glu Leu Thr Gly Phe Met Leu 
20 25 30 

Asn Tyr Gin Phe Gly lie Asp Glu lie Leu Thr Lys lie Asn lie Leu 
35 40 45 

Lys Thr Glu Phe Ser Gin Leu His Glu Tyr Ala Pro lie Glu His Val 
50 55 60 

Ser Ser Arg Leu Lys Thr Pro Glu Ser lie Val Lys Lys Val lie Arg 
65 70 75 80 

Lys Gly Asp Glu Leu Ser Leu Ala Ala lie Lys Asp Thr Val Phe Asp 
85 90 95 

lie Ala Gly lie Arg lie Val Cys Ser Phe Leu Lys Asp Ala Tyr Ala 
100 105 110 

lie Ala Asp Met Leu Thr Asn Gin Lys Asp Val Thr Val lie Glu Ala 
115 120 125 

Lys Asp Tyr lie Ala Asn Pro Lys Pro Asn Gly Tyr Lys Ser Leu His 

Leu lie Leu Gin Val Pro Val Phe Leu Ser Asn Ser Val Glu Lys Val 
145 150 155 160 

Asn Val Glu Val Gin lie Arg Thr lie Ala Met Asp Phe Trp Ala Ser 
165 170 175 

Leu Glu His Lys lie Tyr Tyr Lys Phe Glu Gin Glu Val Pro Gin Ser 
180 185 190 

lie Leu Asp Glu Leu Ser Glu Asp Gly Lys Asn Pro Arg Gly Ser Glu 
195 200 205 

Val Thr 
210 



<210> 1027 
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<211> 1158 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1135) 
<223> RXN02772 

<400> 1027 

tgaggtccca ggcctcggcg gtagggataa tcttggtgat aggcccgtca ttgtggtcag 60 

agatcctcag tagaaggatc gaaagaaagg cggcaggaaa atg agt ctg gag cgc 115 

Met Ser Leu Glu Arg 

1 5 

aac aca caa aaa tct tec atg ggt gtg cga age atg tea gee agg ctt 163 

Asn Thr Gin Lys Ser Ser Met Gly Val Arg Ser Met Ser Ala Arg Leu 

10 15 20 

gee cgc age etc aca gga aac cgc gtt cgc ace aac cct gtg ctg gat 211 
Ala Arg Ser Leu Thr Gly Asn Arg Val Arg Thr Asn Pro Val Leu Asp 
25 30 35 

ccg ctg ctg age ate cac egg caa ttt cac cca cgc gec gac gta caa 259 
Pro Leu Leu Ser lie His Arg Gin Phe His Pro Arg Ala Asp Val Gin 
40 45 50 



gtg ttg gaa cgt gca tat gac acc gcg gaa cgt ctt cat gat ggt gtg 
Val Leu Glu Arg Ala Tyr Asp Thr Ala Glu Arg Leu His Asp Gly Val 



55 60 65 



307 



att cga aaa teg ggc gat ccg tat att acc cac ccg ttg get gtc gec 355 
lie Arg Lys Ser Gly Asp Pro Tyr He Thr His Pro Leu Ala Val Ala 
70 75 80 85 

acc ate gec gcg gaa ate ggc atg gac acc acc acg etc gtc gca gee 403 
Thr He Ala Ala Glu He Gly Met Asp Thr Thr Thr Leu Val Ala Ala 
90 95 100 

ttg ttg cat gac acg gtg gaa gac acc gac tac tct ttg gac gat etc 451 
Leu Leu His Asp Thr Val Glu Asp Thr Asp Tyr Ser Leu Asp Asp Leu 
105 110 115 

acc cga gat ttc gga gaa gaa gtt gee agg ctt gtc gac ggt gtc acc 499 
Thr Arg Asp Phe Gly Glu Glu Val Ala Arg Leu Val Asp Gly Val Thr 
120 125 130 

aag etc gac aaa gtc gca eta ggt get gee gcg gag gee gaa acg att 547 
Lys Leu Asp Lys Val Ala Leu Gly Ala Ala Ala Glu Ala Glu Thr He 
135 140 145 

cgc aaa atg ate gtc gee atg age cag gac ccc cgc gtg ctg gtg att 595 
Arg Lys Met lie Val Ala Met Ser Gin Asp Pro Arg Val Leu Val He 
150 155 160 165 

aaa gtg gee gac cgt ttg cac aat atg cgc acc atg egg ttc ctg ccg 643 
Lys Val Ala Asp Arg Leu His Asn Met Arg Thr Met Arg Phe Leu Pro 
170 175 180 

ccg gaa aag caa get aaa aaa gca cgc caa acc ctt gaa gtg att get 691 
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Pro Glu Lys Gin Ala Lys Lys Ala Arg Gin Thr Leu Glu Val lie Ala 
185 190 195 



cct ttg gca cac cgc ctg ggc atg gcc age gtg aaa tgg gaa ttg gaa 739 
Pro Leu Ala His Arg Leu Gly Met Ala Ser Val Lys Trp Glu Leu Glu 
200 205 210 



gat eta tec ttt gcc att ttg tac ccc aag aag tac gaa gag ate gtg 787 
Asp Leu Ser Phe Ala lie Leu Tyr Pro Lys Lys Tyr Glu Glu He Val 
215 220 225 



cgt ctt gtt gcc gac cgc gcg ccc tct aga gac egg tac etc aaa gaa 835 
Arg Leu Val Ala Asp Arg Ala Pro Ser Arg Asp Arg Tyr Leu Lys Glu 
230 235 240 245 



att att gat caa gtc acc ggt ggc ttg cgc gaa aac aac ate gcg gca 883 
He He Asp Gin Val Thr Gly Gly Leu Arg Glu Asn Asn He Ala Ala 
250 255 260 



gaa gtg ctt ggt cga cca aag cac tac tgg tct ate tat caa aag atg 931 
Glu Val Leu Gly Arg Pro Lys His Tyr Trp Ser He Tyr Gin Lys Met 
265 270 275 



ate gtt cgc ggt cgt gat ttt gac gat att ttt gat ctt gtt ggc ate 979 
lie Val Arg Gly Arg Asp Phe Asp Asp He Phe Asp Leu Val Gly He 
280 285 290 



cgc ate ctg gta gac aac gtg aac aac tgt gta cgc cgc cat egg tgt 
1027 

Arg He Leu Val Asp Asn Val Asn Asn Cys Val Arg Arg His Arg Cys 

295 300 305 



cgt gca etc cct gtt caa tgc tct gcc tgg ccg att caa aga eta tat 
1075 

Arg Ala Leu Pro Val Gin Cys Ser Ala Trp Pro He Gin Arg Leu Tyr 

310 315 320 325 



ttc age ccc gcg ctt egg tgt eta cca ate cct gca cac cac cgt gat 
1123 

Phe Ser Pro Ala Leu Arg Cys Leu Pro He Pro Ala His His Arg Asp 
330 335 340 



— Cgfl l-^^^^r^ n aa rrl-fr 3 nn rar 

1158 

Gly Thr Trp Arg 
345 



<210> 1028 
<211> 345 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1028 

Met Ser Leu Glu Arg Asn Thr Gin Lys Ser Ser Met Gly Val Arg Ser 
15 10 15 

Met Ser Ala Arg Leu Ala Arg Ser Leu Thr Gly Asn Arg Val Arg Thr 
20 25 30 

Asn Pro Val Leu Asp Pro Leu Leu Ser He His Arg Gin Phe His Pro 
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35 



40 



45 



Arg Ala Asp Val Gin Val Leu Glu Arg Ala Tyr Asp Thr Ala Glu Arg 
50 55 60 

Leu His Asp Gly Val He Arg Lys Ser Gly Asp Pro Tyr He Thr His 
65 70 75 80 

Pro Leu Ala Val Ala Thr He Ala Ala Glu He Gly Met Asp Thr Thr 
85 90 95 

Thr Leu Val Ala Ala Leu Leu His Asp Thr Val Glu Asp Thr Asp Tyr 
100 105 110 

Ser Leu Asp Asp Leu Thr Arg Asp Phe Gly Glu Glu Val Ala Arg Leu 
115 120 125 

Val Asp Gly Val Thr Lys Leu Asp Lys Val Ala Leu Gly Ala Ala Ala 
130 135 140 

Glu Ala Glu Thr He Arg Lys Met lie Val Ala Met Ser Gin Asp Pro 
145 150 155 160 

Arg Val Leu Val He Lys Val Ala Asp Arg Leu His Asn Met Arg Thr 
165 170 175 

Met Arg Phe Leu Pro Pro Glu Lys Gin Ala Lys Lys Ala Arg Gin Thr 
180 185 190 

Leu Glu Val lie Ala Pro Leu Ala His Arg Leu Gly Met Ala Ser Val 
195 200 205 

Lys Trp Glu Leu Glu Asp Leu Ser Phe Ala lie Leu Tyr Pro Lys Lys 
210 215 220 

Tyr Glu Glu lie Val Arg Leu Val Ala Asp Arg Ala Pro Ser Arg Asp 
225 230 235 240 

Arg Tyr Leu Lys Glu lie lie Asp Gin Val Thr Gly Gly Leu Arg Glu 
245 250 255 

Asn Asn lie Ala Ala Glu Val Leu Gly Arg Pro Lys His Tyr Trp Ser 
260 265 270 

lie Tyr Gin Lys Met lie Val Arg Gly Arg Asp Phe Asp Asp lie Phe 
275 280 285 

Asp Leu Val Gly lie Arg lie Leu Val Asp Asn Val Asn Asn Cys Val 
290 295 300 

Arg Arg His Arg Cys Arg Ala Leu Pro Val Gin Cys Ser Ala Trp Pro 
305 310 315 320 

lie Gin Arg Leu Tyr Phe Ser Pro Ala Leu Arg Cys Leu Pro He Pro 
325 330 335 



Ala His His Arg Asp Gly Thr Trp Arg 
340 345 



<210> 1029 
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<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> {101 ) . . (880) 

<223> FRXA02772 

<400> 1029 

cattgtggtc agagatcctc agtagaagga tcgaaagaaa ggcggcagga aaatgagcct 60 

ggagcgcaac acacaaaaat cttccatggg tgtgcgaagc atg tea gec agg ctt 115 

Met Ser Ala Arg Leu 
1 5 

gec cgc age etc aca gga aac cgc gtt cgc ace aac cct gtg ctg gat 163 
Ala Arg Ser Leu Thr Gly Asn Arg Val Arg Thr Asn Pro Val Leu Asp 
10 15 20 

ccg ctg ctg age ate cac egg caa ttt cac cca cgc gee gac gta caa 211 
Pro Leu Leu Ser lie His Arg Gin Phe His Pro Arg Ala Asp Val Gin 
25 30 35 

gtg ttg gaa cgt gca tat gac ace gcg gaa cgt ctt cat gat ggt gtg 259 
Val Leu Glu Arg Ala Tyr Asp Thr Ala Glu Arg Leu His Asp Gly Val 
40 45 50 

att cga aaa teg ggc gat ccg tat att ace cac ccg ttg get gtc gec 307 
lie Arg Lys Ser Gly Asp Pro Tyr lie Thr His Pro Leu Ala Val Ala 
55 60 65 

ace ate gec gcg gaa ate ggc atg gac acc acc acg etc gtc gca gee 355 
Thr lie Ala Ala Glu lie Gly Met Asp Thr Thr Thr Leu Val Ala Ala 
70 75 80 85 

ttg ttg cat gac acg gtg gaa gac acc gac tac tct ttg gac gat etc 403 
Leu Leu His Asp Thr Val Glu Asp Thr Asp Tyr Ser Leu Asp Asp Leu 
90 95 100 

acc cga gat ttc gga gaa gaa gtt gee agg ctt gtc gac ggt gtc acc 451 
Thr Arg Asp Phe Gly Glu Glu Val Ala Arg Leu Val Asp Gly Val Thr 
100 110 no 

aag etc gac aaa gtc gca eta ggt get gec gcg gag gee gaa acg att 499 
Lys Leu Asp Lys Val Ala Leu Gly Ala Ala Ala Glu Ala Glu Thr lie 
120 125 130 

cgc aaa atg ate gtc gee atg age cag gac ccc cgc gtg ctg gtg att 547 
Arg Lys Met lie Val Ala Met Ser Gin Asp Pro Arg Val Leu Val lie 
135 140 145 

aaa gtg gee gac cgt ttg cac aat atg cgc acc atg egg ttc ctg ccg 595 
Lys Val Ala Asp Arg Leu His Asn Met Arg Thr Met Arg Phe Leu Pro 
150 155 160 165 

ccg gaa aag caa get aaa aaa gca cgc caa acc ctt gaa gtg att get 643 
Pro Glu Lys Gin Ala Lys Lys Ala Arg Gin Thr Leu Glu Val He Ala 
170 175 180 

cct ttg gca cac cgc ctg ggc atg gee age gtg aaa tgg gaa ttg gaa 691 
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Pro Leu Ala His Arg Leu Gly Met Ala Ser Val Lys Trp Glu Leu Glu 

185 190 195 

gat eta tec ttt gec att ttg tac ccc aag aag tac gaa gag ate gtg 739 

Asp Leu Ser Phe Ala lie Leu Tyr Pro Lys Lys Tyr Glu Glu lie Val 

200 205 210 

cgt ctt gtt gec gac cgc gcg ccc tct aga gac egg tac etc aaa gaa 787 

Arg Leu Val Ala Asp Arg Ala Pro Ser Arg Asp Arg Tyr Leu Lys Glu 

215 220 225 

att att gat caa gtc acc ggt ggc ttg cgc gaa aac aac ate gcg gca 835 

He He Asp Gin Val Thr Gly Gly Leu Arg Glu Asn Asn He Ala Ala 
230 235 240 245 

gaa gtg ctt ggt cgn ccn aag cac tct ggt ctt tct ttc aaa aga 880 

Glu Val Leu Gly Arg Pro Lys His Ser Gly Leu Ser Phe Lys Arg 
250 255 260 

tgatcgttcg eggtegtgat ttt 903 



<210> 1030 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1030 

Met Ser Ala Arg Leu Ala Arg Ser Leu Thr Gly Asn Arg Val Arg Thr 
15 10 15 

Asn Pro Val Leu Asp Pro Leu Leu Ser He His Arg Gin Phe His Pro 
20 25 30 

Arg Ala Asp Val Gin Val Leu Glu Arg Ala Tyr Asp Thr Ala Glu Arg 
35 40 45 

Leu His Asp Gly Val He Arg Lys Ser Gly Asp Pro Tyr He Thr His 
50 55 60 

Pro Leu Ala Val Ala Thr He Ala Ala Glu He Gly Met Asp Thr Thr 
65 70 75 80 

Thr Leu Val Ala Ala Leu Leu His Asp Thr Val Glu Asp Thr Asp Tyr 
85 90 95 

Ser Leu Asp Asp Leu Thr Arg Asp Phe Gly Glu Glu Val Ala Arg Leu 
100 105 110 

Val Asp Gly Val Thr Lys Leu Asp Lys Val Ala Leu Gly Ala Ala Ala 
115 120 125 

Glu Ala Glu Thr He Arg Lys Met He Val Ala Met Ser Gin Asp Pro 
130 135 140 

Arg Val Leu Val He Lys Val Ala Asp Arg Leu His Asn Met Arg Thr 
145 150 155 160 

Met Arg Phe Leu Pro Pro Glu Lys Gin Ala Lys Lys Ala Arg Gin Thr 
165 170 175 
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Leu Glu Val lie Ala Pro Leu Ala His Arg Leu Gly Met Ala Ser Val 
180 185 190 

Lys Trp Glu Leu Glu Asp Leu Ser Phe Ala lie Leu Tyr Pro Lys Lys 
195 200 205 

Tyr Glu Glu lie Val Arg Leu Val Ala Asp Arg Ala Pro Ser Arg Asp 
210 215 220 

Arg Tyr Leu Lys Glu lie lie Asp Gin Val Thr Gly Gly Leu Arg Glu 
225 230 235 240 

Asn Asn lie Ala Ala Glu Val Leu Gly Arg Pro Lys His Ser Gly Leu 
245 250 255 

Ser Phe Lys Arg 
260 



<210> 1031 
<211> 262 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (262) 

<223> FRXA02773 

<400> 1031 

tcaaagaaat tattgatcaa gtcaccggtg gcttgcgcga aaacaacatc gcggcagaag 60 

tgcttggtcg nccnaagcac tctggtcttt ctttcaaaag atg ate gtt cgc ggt 115 

Met lie Val Arg Gly 
1 5 

cgt gat ttt gac gat att ttt gat ctt gtt ggc ate cgc ntc ctg gna 163 
Arg Asp Phe Asp Asp lie Phe Asp Leu Val Gly lie Arg Xaa Leu Xaa 
10 15 20 

gac aac gtg aac aac tgg gta cgc cgc cnt egg tgt cgt gca etc ccn 211 
Asp Asn Val Asn Asn Trp Val Arg Arg Xaa Arg Cys Arg Ala Leu Pro 
oc ^ n ^ 

gtn caa tgc tct gnc tgg ncg ntt caa aga eta tat ttc age ccc gcg 259 
Val Gin Cys Ser Xaa Trp Xaa Xaa Gin Arg Leu Tyr Phe Ser Pro Ala 
40 45 50 

ctt 262 
Leu 



<210> 1032 
<211> 54 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1032 

Met lie Val Arg Gly Arg Asp Phe Asp Asp lie Phe Asp Leu Val Gly 
15 10 15 
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lie Arg Xaa Leu Xaa Asp Asn Val Asn Asn Trp Val Arg Arg Xaa Arg 

20 25 30 

Cys Arg Ala Leu Pro Val Gin Cys Ser Xaa Trp Xaa Xaa Gin Arg Leu 

35 40 45 



Tyr Phe Ser Pro Ala Leu 
50 



<210> 1033 
<211> 654 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (631) 

<223> RXA01835 



<400> 1033 

tcaacatcta ttcctcctgc gatttgcatg ggatatatat taaaaattct agccgaaagt 60 

ttcctgcgtg aatacacttt ccccgcgcct tcgcaaagct atg aat act gcc gcg 115 

Met Asn Thr Ala Ala 
1 5 



tgg gca cac cgc cac cac gta cgc aaa ggc ggt gga att ccg tat gtc 163 
Trp Ala His Arg His His Val Arg Lys Gly Gly Gly He Pro Tyr Val 
10 15 20 



age cat ctt tat tea gtg atg tac ttg ctg gcc age gtc act aat gat 211 
Ser His Leu Tyr Ser Val Met Tyr Leu Leu Ala Ser Val Thr Asn Asp 
25 30 35 



gaa gat gtg etc ate gcc ggg ctg etc cac gac acc etc gaa gac gta 259 
Glu Asp Val Leu He Ala Gly Leu Leu His Asp Thr Leu Glu Asp Val 
40 45 50 



ccc gag gaa tac aat tct gcc caa ctt gaa get gat ttt ggt ccg egg 307 
Pro Glu Glu Tyr Asn Ser Ala Gin Leu Glu Ala Asp Phe Gly Pro Arg 
55 60 65 



gtg cgc gag ttg gtg gaa gag etc acc aaa cag ccc tta aaa age tgg 355 
Val Arg Glu Leu Val Glu Glu Leu Thr Lys Gin Pro Leu Lys Ser Trp 
70 75 80 85 



aaa gcg cgt gcc gac get tac etc ctg cac etc age gca ggt gcc age 403 
Lys Ala Arg Ala Asp Ala Tyr Leu Leu His Leu Ser Ala Gly Ala Ser 
90 95 100 



tta gag get gtc tta ate tec acc gca gat aaa ctg cat aat etc atg 451 
Leu Glu Ala Val Leu He Ser Thr Ala Asp Lys Leu His Asn Leu Met 
105 110 115 



tec ate ttg gat gac ctt gaa ata cac ggt gaa gat tta tgg caa cgc 499 
Ser He Leu Asp Asp Leu Glu He His Gly Glu Asp Leu Trp Gin Arg 
120 125 130 



ttt aac get ggc aaa gag cag caa ate tgg tgg tat age gag gtt tat 547 
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Phe Asn Ala Gly Lys Glu Gin Gin lie Trp Trp Tyr Ser Glu Val Tyr 
135 140 145 

cag ata tct etc cag cgc tta ggg ttc aat gag ttg aat aaa caa ctg 595 

Gin lie Ser Leu Gin Arg Leu Gly Phe Asn Glu Leu Asn Lys Gin Leu 

150 155 160 165 

ggg ttg tgc gtc gaa aag etc tta aag caa age gec taggegcteg 641 

Gly Leu Cys Val Glu Lys Leu Leu Lys Gin Ser Ala 
170 175 

geggegtega taa 654 



<210> 1034 
<211> 177 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1034 

Met Asn Thr Ala Ala Trp Ala His Arg His His Val Arg Lys Gly Gly 
15 10 15 

Gly lie Pro Tyr Val Ser His Leu Tyr Ser Val Met Tyr Leu Leu Ala 
20 25 30 

Ser Val Thr Asn Asp Glu Asp Val Leu lie Ala Gly Leu Leu His Asp 
35 40 45 

Thr Leu Glu Asp Val Pro Glu Glu Tyr Asn Ser Ala Gin Leu Glu Ala 
50 55 " 60 

Asp Phe Gly Pro Arg Val Arg Glu Leu Val Glu Glu Leu Thr Lys Gin 
65 70 75 80 

Pro Leu Lys Ser Trp Lys Ala Arg Ala Asp Ala Tyr Leu Leu His Leu 
85 90 95 

Ser Ala Gly Ala Ser Leu Glu Ala Val Leu lie Ser- Thr Ala Asp Lys 
100 105 110 

Leu His Asn Leu Met Ser lie Leu Asp Asp Leu Glu lie His Gly Glu 
U,5 1ort 10C; 

Asp Leu Trp Gin Arg Phe Asn Ala Gly Lys Glu Gin Gin lie Trp Trp 
130 135 140 

Tyr Ser Glu Val Tyr Gin lie Ser Leu Gin Arg Leu Gly Phe Asn Glu 
145 150 155 160 

Leu Asn Lys Gin Leu Gly Leu Cys Val Glu Lys Leu Leu Lys Gin Ser 
165 170 175 

Ala 



<210> 1035 
<211> 1395 
<212> DNA 

<213> Corynebac ter ium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1372) 
<223> RXA01483 

<400> 1035 

gggtgcccga taaggtgaag catctttgcg cgcaatccaa ggtctgctgc gcccttcgcg 60 

gcgtgcacgc catgagcaac ttcggaggct gaaaaagtag atg tac ccc tat tec 115 

Met Tyr Pro Tyr Ser 
1 5 

gac gca gac get ttt cga cgc cag cct gag cgc gec aag tec age caa 163 

Asp Ala Asp Ala Phe Arg Arg Gin Pro Glu Arg Ala Lys Ser Ser Gin 
10 15 20 

ctg cgt acc age gee gta gac acc cgc age gcg ttc gec cgc gac egg 211 

Leu Arg Thr Ser Ala Val Asp Thr Arg Ser Ala Phe Ala Arg Asp Arg 

25 • 30 35 

get cgc gtg ctg cat tct get get ctt cga cgc etc gcg gat aaa acc 259 

Ala Arg Val Leu His Ser Ala Ala Leu Arg Arg Leu Ala Asp Lys Thr 
40 45 50 

caa gtg gtt ggc ccc aat gat ggt gat act ccg cgc acc egg ctg acg 307 

Gin Val Val Gly Pro Asn Asp Gly Asp Thr Pro Arg Thr Arg Leu Thr 
55 60 65 

cac tct ttg gaa gta get caa att gca egg gga ate gga get gga ctg 355 

His Ser Leu Glu Val Ala Gin He Ala Arg Gly He Gly Ala Gly Leu 
70 75 80 85 

gat ttg gat cct gat ctg tgc gat ctg gca ggg ctg tgc cat gac att 403 

Asp Leu Asp Pro Asp Leu Cys Asp Leu Ala Gly Leu Cys His Asp He 
90 95 100 

ggg cat ccg ccg tat gga cac aac ggt gaa aac gcg ttg aat gaa gtt 451 

Gly His Pro Pro Tyr Gly His Asn Gly Glu Asn Ala Leu Asn Glu Val 

105 110 115 

get gcg gee tgt gga gga ttt gag ggc aac gee caa acc ttg cgt att 499 

Ala Ala Ala Cys Gly Gly Phe Glu Gly Asn Ala Gin Thr Leu Arg He 
120 125 130 

etc acg cgt ctg gag cca aaa att gtc tct gat gag ggg gag age ttt 547 

Leu Thr Arg Leu Glu Pro Lys He Val Ser Asp Glu Gly Glu Ser Phe 
135 140 145 

ggg ctg aac ttg teg egg get get ctt gat get gca tgt aag tat ccg 595 

Gly Leu Asn Leu Ser Arg Ala Ala Leu Asp Ala Ala Cys Lys Tyr Pro 
150 155 160 165 

tgg get aaa aca aat gcg gat ggc agt gtc aat aag aaa tac agt get 643 

Trp Ala Lys Thr Asn Ala Asp Gly Ser Val Asn Lys Lys Tyr Ser Ala 
170 175 180 

tat gac gag gac gca gaa ate etc get tgg att aga caa ggc cat gag 691 

Tyr Asp Glu Asp Ala Glu He Leu Ala Trp lie Arg Gin Gly His Glu 

185 190 195 
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gat ctt cgc cca ccg ate gaa gcg cag gtc atg gac ttt tct gat gac 739 
Asp Leu Arg Pro Pro lie Glu Ala Gin Val Met Asp Phe Ser Asp Asp 
200 205 210 

att gec tac teg gtg cac gat gtg gaa gac ggt att gta tec ggg cgt 787 
lie Ala Tyr Ser Val His Asp Val Glu Asp Gly lie Val Ser Gly Arg 
215 220 225 

ate gac tta aaa gtg ctg tgg gac ctg gtt gaa tta gca get ttg gca 835 
lie Asp Leu Lys Val Leu Trp Asp Leu Val Glu Leu Ala Ala Leu Ala 
230 235 240 245 

gac aaa gga gca grt get ttc gga ggt teg cct gca gag etc ate gag 883 
Asp Lys Gly Ala Ala Ala Phe Gly Gly Ser Pro Ala Glu Leu lie Glu 
250 255 260 

ggt gca gca teg ttg egg gaa ctt ccg gtg gtg get gee get gcg gat 931 
Gly Ala Ala Ser Leu Arg Glu Leu Pro Val Val Ala Ala Ala Ala Asp 
265 270 275 

ttt gat ttc tea ctg cgt tec tac get gcg ctg aag gcg atg act tea 979 
Phe Asp Phe Ser Leu Arg Ser Tyr Ala Ala Leu Lys Ala Met Thr Ser 
280 285 290 

gaa eta gtg gga aga tac gtt ggc tct ace ate gag tea aca aag aaa 
1027 

Glu Leu Val Gly Arg Tyr Val Gly Ser Thr lie Glu Ser Thr Lys Lys 
295 300 305 

aca cac get ggc att gat gtg gga cgc atg cac ggc gat ttg ate att 
1075 

Thr His Ala Gly lie Asp Val Gly Arg Met His Gly Asp Leu lie lie 

310 315 320 325 

cca gaa aca gcg gee agt gaa gta aaa ctg etc aaa acg tta gcg gtt 
1123 

Pro Glu Thr Ala Ala Ser Glu Val Lys Leu Leu Lys Thr Leu Ala Val 
330 335 340 

etc tac gtg atg gat gac cca ggg cac ctt gcg cgc caa aac agg caa 
1171 

Leu Tyr Val Met Asp Asp Pro Gly His Leu Ala Arg Gin Asn Arg Gin 

310 300 300 

egg gat cgt ate ttc egg gtt ttt gac tac ctg gtg ctg ggg get ccg 
1219 

Arg Asp Arg lie Phe Arg Val Phe Asp Tyr Leu Val Leu Gly Ala Pro 

360 365 370 

gga teg ttg gat ccg atg tat cgc cag tgg ttt att gaa gcg gat tea 
1267 

Gly Ser Leu Asp Pro Met Tyr Arg Gin Trp Phe lie Glu Ala Asp Ser 
375 380 385 

gaa teg gaa cag ate cgt gtg att gtt gat cag att gcg teg atg acg 
1315 

Glu Ser Glu Gin lie Arg Val lie Val Asp Gin lie Ala Ser Met Thr 

390 395 400 405 

gag tct cgt ctg gaa cgc ctt gec egg aat get get gac ate tea gga 
1363 
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Glu Ser Arg Leu Glu Arg Leu Ala Arg Asn Ala Ala Asp lie Ser Gly 
410 415 420 

ttt ttg gga taattggtta gagcagcagt aag 
1395 

Phe Leu Gly 



<210> 1036 
<211> 424 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 1036 

Met Tyr Pro Tyr Ser Asp Ala Asp Ala Phe Arg Arg Gin Pro Glu Arg 
15 10 15 

Ala Lys Ser Ser Gin Leu Arg Thr Ser Ala Val Asp Thr Arg Ser Ala 
20 25 30 

Phe Ala Arg Asp Arg Ala Arg Val Leu His Ser Ala Ala Leu Arg Arg 
35 40 45 

Leu Ala Asp Lys Thr Gin Val Val Gly Pro Asn Asp Gly Asp Thr Pro 
50 55 60 

Arg Thr Arg Leu Thr His Ser Leu Glu Val Ala Gin He Ala Arg Gly 
65 70 75 80 

He Gly Ala Gly Leu Asp Leu Asp Pro Asp Leu Cys Asp Leu Ala Gly 
85 90 95 

Leu Cys His Asp He Gly His Pro Pro Tyr Gly His Asn Gly Glu Asn 
100 105 110 

Ala Leu Asn Glu Val Ala Ala Ala Cys Gly Gly Phe Glu Gly Asn Ala 
115 120 125 

Gin Thr Leu Arg He Leu Thr Arg Leu Glu Pro Lys He Val Ser Asp 
130 135 140 

Glu Gly Glu Ser Phe Gly Leu Asn Leu Ser Arg Ala Ala Leu Asp Ala 
145 150 155 160 

Ala Cys Lys Tyr Pro Trp Ala Lys Thr Asn Ala Asp Gly Ser Val Asn 
165 170 175 

Lys Lys Tyr Ser Ala Tyr Asp Glu Asp Ala Glu He Leu Ala Trp lie 
180 185 190 

Arg Gin Gly His Glu Asp Leu Arg Pro Pro lie Glu Ala Gin Val Met 
195 200 205 

Asp Phe Ser Asp Asp lie Ala Tyr Ser Val His Asp Val Glu Asp Gly 
210 215 220 

lie Val Ser Gly Arg He Asp Leu Lys Val Leu Trp Asp Leu Val Glu 
225 230 235 240 

Leu Ala Ala Leu Ala Asp Lys Gly Ala Ala Ala Phe Gly Gly Ser Pro 
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245 250 255 

Ala Glu Leu lie Glu Gly Ala Ala Ser Leu Arg Glu Leu Pro Val Val 
260 265 270 

Ala Ala Ala Ala Asp Phe Asp Phe Ser Leu Arg Ser Tyr Ala Ala Leu 
275 280 285 

Lys Ala Met Thr Ser Glu Leu Val Gly Arg Tyr Val Gly Ser Thr lie 
290 295 300 

Glu Ser Thr Lys Lys Thr His Ala Gly lie Asp Val Gly Arg Met His 
305 310 315 320 

Gly Asp Leu lie lie Pro Glu Thr Ala Ala Ser Glu Val Lys Leu Leu 
325 330 335 

Lys Thr Leu Ala Val Leu Tyr Val Met Asp Asp Pro Gly His Leu Ala 
340 345 350 

Arg Gin Asn Arg Gin Arg Asp Arg lie Phe Arg Val Phe Asp Tyr Leu 
355 360 365 

Val Leu Gly Ala Pro Gly Ser Leu Asp Pro Met Tyr Arg Gin Trp Phe 
370 375 380 

lie Glu Ala Asp Ser Glu Ser Glu Gin lie Arg Val lie Val Asp Gin 
385 390 395 400 

lie Ala Ser Met Thr Glu Ser Arg Leu Glu Arg Leu Ala Arg Asn Ala 
405 410 415 

Ala Asp lie Ser Gly Phe Leu Gly 
420 



<210> 1037 
<211> 1131 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 

»aaii odg 



<222> (101) . . (1108) 
<223> RXN01027 

<400> 1037 

aatagatgga agtagttttt cattcactta tgtgcgcgtt tttaatctgg tttctaccaa 60 

gaactgtgtg caccacaacg cggaaggtga atcgcaccca atg gca aat aag aac 115 

Met Ala Asn Lys Asn 
1 5 

aat aag cct cat gag gtg gac aaa gac caa gat tea gec atg ctg ate 163 
Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp Ser Ala Met Leu lie 
10 15 20 

aac ggt cgc ctg caa cag ate ccg gcg cgt ccc act gag gaa ttc ace 211 
Asn Gly Arg Leu Gin Gin lie Pro Ala Arg Pro Thr Glu Glu Phe Thr 
25 30 35 
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cgc cca act ctt gca gca ggt gca gta ctg tgg cgc ggc gac ate acc 259 
Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp Arg Gly Asp He Thr 
40 45 50 

aac ccg gac age ate gag gtc get gtc ate cac cgc ccg cac tat gat 307 
Asn Pro Asp Ser He Glu Val Ala Val He His Arg Pro His Tyr Asp 
55 60 65 

gac tgg tec ctg gee aag ggc aaa gtc gat ccc ggc gag tct att ccg 355 
Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro Gly Glu Ser He Pro 
70 75 80 85 

aca acc gcg gec cgt gaa ate ctt gaa gaa act ggc tac gac ate cgt 403 
Thr Thr Ala Ala Arg Glu He Leu Glu Glu Thr Gly Tyr Asp He Arg 
90 95 100 

ctg ggc aag ctg ate ggc aag gtt act tac cct gtg etc gac cga acc 451 
Leu Gly Lys Leu lie Gly Lys Val Thr Tyr Pro Val Leu Asp Arg Thr 
105 110 115 

aaa gtg gtc tac tac tgg act gee cag gtt ctt ggt gga gag ttt gtc 499 
Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu Gly Gly Glu Phe Val 
120 125 130 

ccc aac gat gaa gtt gat gaa ate cgt tgg ctg tct gtt gat gaa gca 547 
Pro Asn Asp Glu Val Asp Glu He Arg Trp Leu Ser Val Asp Glu Ala 
135 140 145 

tgc gag ttg etc age tac caa gta gat acc gaa gtt ctg gee aag gca 595 
Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu Val Leu Ala Lys Ala 
150 155 160 165 

gca aag cgt ttc cgc act cct tec acc act egg gtg ctg tat gtt cgc 643 
Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg Val Leu Tyr Val Arg 
170 175 180 

cat get cat gca cat ggt cgc caa acc tgg ggt ggc gac gac aat aag 691 
His Ala His Ala His Gly Arg Gin Thr Trp Gly Gly Asp Asp Asn Lys 
185 190 195 

cgc cca ttg gac aaa aag ggg cgt cga caa gca gaa atg etc gta ccc 739 
Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala Glu Met Leu Val Pro 
200 205 210 

atg ttg ttg ccc ttc aaa ccc acc gca att tac teg gcg gtg ccc gat 787 
Met Leu Leu Pro Phe Lys Pro Thr Ala He Tyr Ser Ala Val Pro Asp 
215 220 225 

cgc tgc caa gee acc gcg etc ccc ctt gee gat gag etc ggc etc gac 835 
Arg Cys Gin Ala Thr Ala Leu Pro Leu Ala Asp Glu Leu Gly Leu Asp 
230 235 240 245 

gtg tec gtc aac cga ctg ttc ggc gac gac gee tgg gaa acc gat ccc 883 
Val Ser Val Asn Arg Leu Phe Gly Asp Asp Ala Trp Glu Thr Asp Pro 
250 255 260 

gag gec tgc aag aag cgc ttc acc gac gtg gtc gcg caa ggt ggc gtg 931 
Glu Ala Cys Lys Lys Arg Phe Thr Asp Val Val Ala Gin Gly Gly Val 
265 270 275 

ccg atg ate gtt ggg cag ggc gac ate att ccg gaa atg ate aaa tgg 979 
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Pro Met lie Val Gly Gin Gly Asp lie lie Pro Glu Met lie Lys Trp 
280 285 290 

ttc tec gag aac ggc acc etc cct ate gat gag aag ate aag geg aaa 
1027 

Phe Ser Glu Asn Gly Thr Leu Pro lie Asp Glu Lys lie Lys Ala Lys 
295 300 305 

aag ggc age gtg tgg gtg ttg age ttt cac gac ggt gtg ttc acc ggc 
1075 

Lys Gly Ser Val Trp Val Leu Ser Phe His Asp Gly Val Phe Thr Gly 

310 315 320 325 

get gat tac ctg geg agt tec ctg ccg gtt aaa taggagegeg tttaaggect 
1128 

Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
330 335 

cca 
1131 



<210> 1038 
<211> 336 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1038 

Met Ala Asn Lys Asn Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp 
15 10 15 

Ser Ala Met Leu lie Asn Gly Arg Leu Gin Gin lie Pro Ala Arg Pro 
20 25 30 

Thr Glu Glu Phe Thr Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp 
35 40 45 

Arg Gly Asp lie Thr Asn Pro Asp Ser lie Glu Val Ala Val lie His 
50 55 60 

Arg Pro His Tyr Asp Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro 
65 70 75 80 



Gly Glu Ser lie Pro Thr Thr Ala Ala Arg Glu lie Leu Glu Glu Thr 

85 90 95 

Gly Tyr Asp Tie Arg Leu Gly Lys Leu lie Gly Lys Val Thr Tyr Pro 

100 105 110 

Val Leu Asp Arg Thr Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu 
115 120 125 

Gly Gly Glu Phe Val Pro Asn Asp Glu Val Asp Glu lie Arg Trp Leu 
130 135 140 

Ser Val Asp Glu Ala Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu 

145 150 155 160 

Val Leu Ala Lys Ala Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg 

165 170 175 
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Val Leu Tyr Val Arg His Ala His Ala His Gly Arg Gin Thr Trp Gly 
180 185 190 

Gly Asp Asp Asn Lys Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala 
195 200 205 

Glu Met Leu Val Pro Met Leu Leu Pro Phe Lys Pro Thr Ala lie Tyr 
210 215 220 

Ser Ala Val Pro Asp Arg Cys Gin Ala Thr Ala Leu Pro Leu Ala Asp 
225 230 235 240 

Glu Leu Gly Leu Asp Val Ser Val Asn Arg Leu Phe Gly Asp Asp Ala 
245 250 255 

Trp Glu Thr Asp Pro Glu Ala Cys Lys Lys Arg Phe Thr Asp Val Val 
260 265 270 

Ala Gin Gly Gly Val Pro Met lie Val Gly Gin Gly Asp He He Pro 
275 280 285 

Glu Met He Lys Trp Phe Ser Glu Asn Gly Thr Leu Pro He Asp Glu 
290 295 300 

Lys He Lys Ala Lys Lys Gly Ser Val Trp Val Leu Ser Phe His Asp 
305 310 315 320 



Gly Val Phe Thr Gly Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
325 330 335 



<210> 1039 
<211> 757 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (757) 

<223> FRXA01024 

<400> 1039 

aatagatgga agtagttttt cattcactta tgtgcgcgtt tttaatctgg tttctaccaa 60 

gaactgtgtg caccacaacg cggaaggtga atcgcaccca atg gca aat aag aac 115 

Met Ala Asn Lys Asn 
1 5 

aat aag cct cat gag gtg gac aaa gac caa gat tea gec atg ctg ate 163 
Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp Ser Ala Met Leu He 
10 15 20 

aac ggt cgc ctg caa cag ate ccg gcg cgt ccc act gag gaa ttc ace 211 
Asn Gly Arg Leu Gin Gin He Pro Ala Arg Pro Thr Glu Glu Phe Thr 
25 30 35 

cgc cca act ctt gca gca ggt gca gta ctg tgg cgc ggc gac ate ace 259 
Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp Arg Gly Asp He Thr 
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40 45 50 

aac ccg gac age ate gag gtc get gtc ate cac cgc ccg cac tat gat 
Asn Pro Asp Ser lie Glu Val Ala Val He His Arg Pro His Tyr Asp 
55 60 65 



307 



gac tgg tec ctg gee aag ggc aaa gtc gat ccc ggc gag tct att ccg 355 
Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro Gly Glu Ser He Pro 
70 75 80 85 

aca acc gcg gec cgt gaa ate ctt gaa gaa act ggc tac gac ate cgt 403 
Thr Thr Ala Ala Arg Glu He Leu Glu Glu Thr Gly Tyr Asp He Arg 
90 95 100 

ctg ggc aag ctg ate ggc aag gtt act tac cct gtg etc gac cga acc 451 
Leu Gly Lys Leu He Gly Lys Val Thr Tyr Pro Val Leu Asp Arg Thr 
105 110 115 

aaa gtg gtc tac tac tgg act gee cag gtt ctt ggt gga gag ttt gtc 499 
Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu Gly Gly Glu Phe Val 
120 125 130 

ccc aac gat gaa gtt gat gaa ate cgt tgg ctg tct gtt gat gaa gca 547 
Pro Asn Asp Glu Val Asp Glu He Arg Trp Leu Ser Val Asp Glu Ala 
135 140 145 

tgc gag ttg etc age tac caa gta gat acc gaa gtt ctg gee aag gca 595 
Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu Val Leu Ala Lys Ala 
150 155 160 165 

gca aag cgt ttc cgc act cct tec acc act egg gtg ctg tat gtt cgc 643 
Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg Val Leu Tyr Val Arg 
170 175 180 

cat get cat gca cat ggt cgc caa acc tgg ggt ggc gac gac aat aag 691 
His Ala His Ala His Gly Arg Gin Thr Trp Gly Gly Asp Asp Asn Lys 
185 190 195 

cgc cca ttg gac aaa aag ggg cgt cga caa gca gaa atg etc gta ccc 739 
Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala Glu Met Leu Val Pro 
200 205 210 

aig rrg erg uuu llu aaa non 

Met Leu Leu Pro Phe Lys 
215 



<210> 1040 
<211> 219 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1040 

Met Ala Asn Lys Asn Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp 
15 10 15 

Ser Ala Met Leu lie Asn Gly Arg Leu Gin Gin He Pro Ala Arg Pro 
20 25 30 

Thr Glu Glu Phe Thr Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp 
35 40 45 
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Arg Gly Asp He Thr Asn Pro Asp Ser He Glu Val Ala Val He His 
50 55 60 

Arg Pro His Tyr Asp Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro 
65 70 75 ^ 80 

Gly Glu Ser He Pro Thr Thr Ala Ala Arg Glu lie Leu Glu Glu Thr 
85 90 95 

Gly Tyr Asp He Arg Leu Gly Lys Leu lie Gly Lys Val Thr Tyr Pro 
100 105 110 

Val Leu Asp Arg Thr Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu 
115 120 125 

Gly Gly Glu Phe Val Pro Asn Asp Glu Val Asp Glu lie Arg Trp Leu 
130 135 140 

Ser Val Asp Glu Ala Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu 
145 150 155 160 

Val Leu Ala Lys Ala Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg 
165 170 175 

Val Leu Tyr Val Arg His Ala His Ala His Gly Arg Gin Thr Trp Gly 
180 185 190 

Gly Asp Asp Asn Lys Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala 
195 200 205 



Glu Met Leu Val Pro Met Leu Leu Pro Phe Lys 
210 215 



<210> 1041 
<211> 257 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (234) 
<223> FRXA01027 

<400> 1041 

acc gat ccc gag gcc tgc aag aag cgc 
Thr Asp Pro Glu Ala Cys Lys Lys Arg 
1 5 

ggt ggc gtg ccg atg ate gtt ggg cag 
Gly Gly Val Pro Met He Val Gly Gin 
20 25 

ate aaa tgg ttc tec gag aac ggc acc 
lie Lys Trp Phe Ser Glu Asn Gly Thr 
35 40 

aag gcg aaa aag ggc age gtg tgg gtg 
Lys Ala Lys Lys Gly Ser Val Trp Val 
50 55 



ttc acc gac gtg gtc gcg caa 48 
Phe Thr Asp Val Val Ala Gin 
10 15 

ggc gac ate att ccg gaa atg 96 
Gly Asp lie lie Pro Glu Met 
30 

etc cct ate gat gag aag ate 144 
Leu Pro lie Asp Glu Lys lie 
45 

ttg age ttt cac gac ggt gtg 192 
Leu Ser Phe His Asp Gly Val 
60 
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ttc ace ggc get gat tac ctg gcg agt tec ctg ccg gtt aaa 234 
Phe Thr Gly Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
65 70 75 

taggagegeg tttaaggect cca 257 



<210> 1042 
<211> 78 
<212> PRT 

<213> Corynebacter ium glutamicum 



<400> 1042 

Thr Asp Pro Glu Ala Cys Lys Lys Arg Phe Thr Asp Val Val Ala Gin 
15 10 15 

Gly Gly Val Pro Met lie Val Gly Gin Gly Asp lie lie Pro Glu Met 
20 25 30 



lie Lys Trp Phe Ser Glu 
35 

Lys Ala Lys Lys Gly Ser 
50 

Phe Thr Gly Ala Asp Tyr 
65 70 



Asn Gly Thr Leu Pro 
40 

Val Trp Val Leu Ser 
55 

Leu Ala Ser Ser Leu 
75 



lie Asp Glu Lys lie 
45 

Phe His Asp Gly Val 
60 

Pro Val Lys 



<210> 1043 
<211> 651 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (628) 

<223> RXA01528 

<400> 1043 

cacccaaacc caaacctctc agtcgaataa gcagaagtct caggacaacc gcaggggtaa 60 



gggtegtagg tctccaacca ggaggcgttc caacacgagg gtg aat cag gcg tgg 115 

Val Asn Gin Ala Trp 
1 5 

cag cag tec cgt ttg gtt act tct gat gag act tec gca ggt ggt etc 163 
Gin Gin Ser Arg Leu Val Thr Ser Asp Glu Thr Ser Ala Gly Gly Leu 
10 15 20 

gtg gtg tea ggt ttg get gag gcg gtc aac get aac aat gag gtt gat 211 
Val Val Ser Gly Leu Ala Glu Ala Val Asn Ala Asn Asn Glu Val Asp 
25 30 35 

ctg teg aag att tat gtt gcg ttg att ggt cgc ctt gat cgt cgt ggt 259 
Leu Ser Lys lie Tyr Val Ala Leu lie Gly Arg Leu Asp Arg Arg Gly 
40 45 50 

cgt ttg ttg tgg teg atg ccg aag ggc cat gtt gag cct ggt gag gat 307 
Arg Leu Leu Trp Ser Met Pro Lys Gly His Val Glu Pro Gly Glu Asp 
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55 60 65 

aag get gcg act get gag cgt gag gtg tgg gag gag acc ggc ate cac 355 
Lys Ala Ala Thr Ala Glu Arg Glu Val Trp Glu Glu Thr Gly He His 
70 75 80 " 85 

ggt gag gtg ttc aet gag ttg ggt gtg att gat tat tgg ttc gtt teg 403 
Gly Glu Val Phe Thr Glu Leu Gly Val He Asp Tyr Trp Phe Val Ser 
90 95 100 

gaa ggg aag egg ate cat aag acg gtg cat cat cat ttg ttg cgt tat 451 
Glu Gly Lys Arg He His Lys Thr Val His His His Leu Leu Arg Tyr 
105 110 115 

gtt gat ggc gat ttg aat gat gag gat cca gaa gtc act gag gtg gcg 499 
Val Asp Gly Asp Leu Asn Asp Glu Asp Pro Glu Val Thr Glu Val Ala 
120 125 130 

tgg att ccg gcg aat cag ttg att gag cat ttg get ttt gcg gat gag 547 
Trp He Pro Ala Asn Gin Leu He Glu His Leu Ala Phe Ala Asp Glu 
135 140 145 

egg aag ttg get agg cag gcg cat gat ttg ttg cct gag ttt get ttg 595 
Arg Lys Leu Ala Arg' Gin Ala His Asp Leu Leu Pro Glu Phe Ala Leu 
150 155 160 165 

aag gaa aag gcg gag gga agg tec acc cca agg tgattccgaa ccccaacccg 648 
Lys Glu Lys Ala Glu Gly Arg Ser Thr Pro Arg 
170 175 

aac 651 



<210> 1044 
<211> 176 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1044 

Val Asn Gin Ala Trp Gin Gin Ser Arg Leu Val Thr Ser Asp Glu Thr 
15 10 15 

Ser Ala Gly Gly Leu Val Val Ser Gly Leu Ala Glu Ala Val Asn Ala 
20 25 30 

Asn Asn Glu Val Asp Leu Ser Lys He Tyr Val Ala Leu He Gly Arg 
3 5 40 45 

Leu Asp Arg Arg Gly Arg Leu Leu Trp Ser Met Pro Lys Gly His Val 
50 55 60 

Glu Pro Gly Glu Asp Lys Ala Ala Thr Ala Glu Arg Glu Val Trp Glu 
65 70 75 80 

Glu Thr Gly He His Gly Glu Val Phe Thr Glu Leu Gly Val He Asp 
85 90 ^ 95 

Tyr Trp Phe Val Ser Glu Gly Lys Arg He His Lys Thr Val His His 
100 105 HO 

His Leu Leu Arg Tyr Val Asp Gly Asp Leu Asn Asp Glu Asp Pro Glu 
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115 

Val Thr Glu Val Ala Trp 
130 

Ala Phe Ala Asp Glu Arg 
145 150 

Pro Glu Phe Ala Leu Lys 
165 



120 

lie Pro Ala Asn Gin 
135 

Lys Leu Ala Arg Gin 
155 

Glu Lys Ala Glu Gly 
170 



125 

Leu lie Glu His Leu 
140 

Ala His Asp Leu Leu 
160 

Arg Ser Thr Pro Arg 
175 



<210> 1045 
<211> 541 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (541) 

<223> RXA00072 

<400> 1045 

acggccagga cgatccagtg cacaggccag caccagcaaa gtccacatcg caagcattaa 60 

aagaatctct cgaaagacac aaaagaggtg agtcgcaaca atg age ttt caa eta 115 

Met Ser Phe Gin Leu 

1 5 

gtt aac gee ctg aaa aat act ggt teg gta aaa gat ccc gag ate tea 163 

Val Asn Ala Leu Lys Asn Thr Gly Ser Val Lys Asp Pro Glu lie Ser 

10 15 20 

ccc gaa gga cct cgc acg ace aca ccg ttg tea cca gag gta gca aaa 211 
Pro Glu Gly Pro Arg Thr Thr Thr Pro Leu Ser Pro Glu Val Ala Lys 
25 30 35 

cat aac gag gaa etc gtc gaa aag cat get get gcg ttg tat gac gee 259 
His Asn Glu Glu Leu Val Glu Lys His Ala Ala Ala Leu Tyr Asp Ala 

age gcg caa gag ate ctg gaa tgg aca gee gag cac gcg ccg ggc get 307 
Ser Ala Gin Glu lie Leu Glu Trp Thr Ala Glu His Ala Pro Gly Ala 
55 60 65 

att gca gtg acc ttg age atg gaa aac ace gtg ctg gcg gag ctg get 355 
lie Ala Val Thr Leu Ser Met Glu Asn Thr Val Leu Ala Glu Leu Ala 
70 75 80 85 

gcg egg cac ctg ccg gaa get gat ttc etc ttt ttg gac acc ggt tac 403 
Ala Arg His Leu Pro Glu Ala Asp Phe Leu Phe Leu Asp Thr Gly Tyr 
90 95 100 

cac ttc aag gag acc ctt gaa gtt gee cgt cag gta gat gag cgc tat 451 
His Phe Lys Glu Thr Leu Glu Val Ala Arg Gin Val Asp Glu Arg Tyr 
105 110 115 

tec cag aag ctt gtc acc gcg ctg ccg ate etc aag cgc acg gag cag 499 
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Ser Gin Lys Leu Val Thr Ala Leu Pro lie Leu Lys Arg Thr Glu Gin 
120 125 130 



gat tec att tat ggt etc aac ctg tac cgc age aac cca gcg 
Asp Ser lie Tyr Gly Leu Asn Leu Tyr Arg Ser Asn Pro Ala 
135 140 145 



541 



<210> 1046 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1046 

Met Ser Phe Gin Leu Val Asn Ala Leu Lys Asn Thr Gly Ser Val Lys 
15 10 15 

Asp Pro Glu lie Ser Pro Glu Gly Pro Arg Thr Thr Thr Pro Leu Ser 
20 25 30 

Pro Glu Val Ala Lys His Asn Glu Glu Leu Val Glu Lys His Ala Ala 
35 40 45 

Ala Leu Tyr Asp Ala Ser Ala Gin Glu lie Leu Glu Trp Thr Ala Glu 
50 55 60 

His Ala Pro Gly Ala He Ala Val Thr Leu Ser Met Glu Asn Thr Val 
65 70 75 80 

Leu Ala Glu Leu Ala Ala Arg His Leu Pro Glu Ala Asp Phe Leu Phe 
85 90 95 

Leu Asp Thr Gly Tyr His Phe Lys Glu Thr Leu Glu Val Ala Arg Gin 
100 105 110 

Val Asp Glu Arg Tyr Ser Gin Lys Leu Val Thr Ala Leu Pro He Leu 
115 120 125 

Lys Arg Thr Glu Gin Asp Ser He Tyr Gly Leu Asn Leu Tyr Arg Ser 
130 135 140 

Asn Pro Ala 
145 



<210> 1047 
<211> 1002 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (979) 

<223> RXA01878 

<400> 1047 

ggttcaggct gcacaaggtt ggggagcatg gcctgcttgc accgcaagct tgggcatccg 60 

atagtagaaa tctggcatcc aataggtaga ttgggatgct atg gaa gaa ccc tea 115 

Met Glu Glu Pro Ser 
1 5 
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ggt gca cag ctg etc ggc ccg gta gaa ate cgt gcg ctg gca gaa aag 163 
Gly Ala Gin Leu Leu Gly Pro Val Glu lie Arg Ala Leu Ala Glu Lys 
10 15 20 

etc gac gtc aca cca act aag aag ttg ggg cag aac ttt gtt cac gat 211 
Leu Asp Val Thr Pro Thr Lys Lys Leu Gly Gin Asn Phe Val His Asp 
25 30 35 

ccc aac acg gtg cgt cgc att gtt get gcg gca gag etc ace cca aac 259 
Pro Asn Thr Val Arg Arg lie Val Ala Ala Ala Glu Leu Thr Pro Asn 
40 45 50 

gac cac gtg gtg gaa gtt ggc cct ggt ctg ggc tct ctg ace ctt gec 307 
Asp His Val Val Glu Val Gly Pro Gly Leu Gly Ser Leu Thr Leu Ala 
55 60 65 

ctg gtg gaa tct get get tea gta act gcg gtg gaa att gat ccc cgt 355 
Leu Val Glu Ser Ala Ala Ser Val Thr Ala Val Glu lie Asp Pro Arg 
70 75 80 85 

ttg get gcg gaa ttg ccg gag act ttt cag tgg cgc gcg ccg gee ctt 403 
Leu Ala Ala Glu Leu Pro Glu Thr Phe Gin Trp Arg Ala Pro Ala Leu 
90 95 100 

get cac aag ttg age ate gtg ctg aaa gac gee ctg aag gtt caa caa 451 
Ala His Lys Leu Ser lie Val Leu Lys Asp Ala Leu Lys Val Gin Gin 
105 110 115 

tec gat atg get gtt caa ccc ace gee ttg gtg get aac ttg ccg tac 499 
Ser Asp Met Ala Val Gin Pro Thr Ala Leu Val Ala Asn Leu Pro Tyr 
120 125 130 

aac gtc tct gtc cct gtc ttg ttg cac atg atg gag gag ttt ccc ace 547 
Asn Val Ser Val Pro Val Leu Leu His Met Met Glu Glu Phe Pro Thr 
135 140 145 

ate aac aag gtg ctt gtc atg gtg cag gca gag gtt get gat cgt ttg 595 
lie Asn Lys Val Leu Val Met Val Gin Ala Glu Val Ala Asp Arg Leu 
150 155 160 165 



get gcg gat cca gga teg aag att tat ggt gtg cct age gtg aag gcg 643 
iklm ftiii iTkBp Bmm fliy fa 



170 175 180 

tec ttc tac ggt cca gtt act cgc gec ggg teg att ggt aag aat gtc 691 
Ser Phe Tyr Gly Pro Val Thr Arg Ala Gly Ser lie Gly Lys Asn Val 
185 190 195 

ttt tgg cca get cca aag ate gaa tec ggt ttg gtg aag ate gtg cgc 739 
Phe Trp Pro Ala Pro Lys lie Glu Ser Gly Leu Val Lys lie Val Arg 
200 205 210 

gaa gac acc gcg tgg aag cag gac gat gag acg cgt aag aag gtg tgg 787 
Glu Asp Thr Ala Trp Lys Gin Asp Asp Glu Thr Arg Lys Lys Val Trp 
215 220 225 

ccg ate att gat get get ttc ttg cag cgc cgt aaa acc eta aga get 835 
Pro lie He Asp Ala Ala Phe Leu Gin Arg Arg Lys Thr Leu Arg Ala 
230 235 240 245 
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gcg ctt tct gga cac tac ggt tct ggc cag gca get gag gaa get ttg 883 
Ala Leu Ser Gly His Tyr Gly Ser Gly Gin Ala Ala Glu Glu Ala Leu 
250 255 260 

egg gee get gat att gat cca acg ctt cgt ggc gaa aag ctt gat gtc 931 
Arg Ala Ala Asp lie Asp Pro Thr Leu Arg Gly Glu Lys Leu Asp Val 
265 270 275 

act gac tat gtg cgc eta get ggg gtg ttg cag caa aag gat gag aag 979 
Thr Asp Tyr Val Arg Leu Ala Gly Val Leu Gin Gin Lys Asp Glu Lys 
280 285 290 

tgaaaattac cgctaaggcg tgg 
1002 



<210> 1048 
<211> 293 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1048 

Met Glu Glu Pro Ser Gly Ala Gin Leu Leu Gly Pro Val Glu He Arg 
15 10 15 

Ala Leu Ala Glu Lys Leu Asp Val Thr Pro Thr Lys Lys Leu Gly Gin 
20 25 30 

Asn Phe Val His Asp Pro Asn Thr Val Arg Arg He Val Ala Ala Ala 
35 40 45 

Glu Leu Thr Pro Asn Asp His Val Val Glu Val Gly Pro Gly Leu Gly 
50 55 60 

Ser Leu Thr Leu Ala Leu Val Glu Ser Ala Ala Ser Val Thr Ala Val 
65 70 75 80 

Glu He Asp Pro Arg Leu Ala Ala Glu Leu Pro Glu Thr Phe Gin Trp 
85 90 95 

Arg Ala Pro Ala Leu Ala His Lys Leu Ser He Val Leu Lys Asp Ala 
100 105 110 

Leu Lys Val Gin Gin Ser Asp Met Ala Val Gin Pro Thr Ala Leu Val 
115 120 125 

Ala Asn Leu Pro Tyr Asn Val Ser Val Pro Val Leu Leu His Met Met 
130 135 140 

Glu Glu Phe Pro Thr He Asn Lys Val Leu Val Met Val Gin Ala Glu 
145 150 155 160 

Val Ala Asp Arg Leu Ala Ala Asp Pro Gly Ser Lys He Tyr Gly Val 
165 170 175 

Pro Ser Val Lys Ala Ser Phe Tyr Gly Pro Val Thr Arg Ala Gly Ser 
180 185 190 

lie Gly Lys Asn Val Phe Trp Pro Ala Pro Lys He Glu Ser Gly Leu 
195 200 205 



1433 



ZOC\D <-WO .. C 1 0C843A2_L> 



W O II 1/0084 J 



PCT/I BOO/00923 



Val Lys lie Val Arg Glu Asp Thr Ala Trp Lys Gin Asp Asp Glu Thr 
210 215 220 

Arg Lys Lys Val Trp Pro lie lie Asp Ala Ala Phe Leu Gin Arg Arg 
225 230 235 240 

Lys Thr Leu Arg Ala Ala Leu Ser Gly His Tyr Gly Ser Gly Gin Ala 
245 250 255 

Ala Glu Glu Ala Leu Arg Ala Ala Asp lie Asp Pro Thr Leu Arg Gly 
260 265 270 

Glu Lys Leu Asp Val Thr Asp Tyr Val Arg Leu Ala Gly Val Leu Gin 
275 280 285 

Gin Lys Asp Glu Lys 
290 



<210> 1049 
<211> 1545 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1531) 
<223> RXN02281 

<400> 1049 

aagatcaaca acgccgccga ggtcaacttg gaaattatca cgtgaggatt cttgcatacg 60 

cctataaaag cacagttttg aatccacagg gcatcagggc gtg cag aaa gat agt 115 

Val Gin Lys Asp Ser 
1 5 

gtg gtg cgc atg gaa gca aca acg ate gat gac gca ate gcg aag etc 163 
Val Val Arg Met Glu Ala Thr Thr lie Asp Asp Ala lie Ala Lys Leu 
10 15 20 

att gac ate tac gac acc teg acc aaa ctg gec aaa gaa acc etc aac 211 
lie Asp lie Tyr Asp Thr Ser Thr Lys Leu Ala Lys Glu Thr Leu Asn 
CD Q9 M 

aat gag gac tac gec gca tac gec gat gtt gtt tac ccc aaa etc acc 259 
Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val Tyr Pro Lys Leu Thr 
40 45 50 

gtt gac gtg ctg gaa tgg aaa ccc ate gac cgc acc gaa ccc ttc ggc 307 
Val Asp Val Leu Glu Trp Lys Pro lie Asp Arg Thr Glu Pro Phe Gly 
55 60 65 

tat gtg gat cga gec ggg cga tac tec gec acc ttg tec aaa cca cgc 355 
Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr Leu Ser Lys Pro Arg 
70 75 80 85 

gtg att gag cgt tac etc cgc gaa caa etc gag cgt etc acc agt aat 403 
Val lie Glu Arg Tyr Leu Arg Glu Gin Leu Glu Arg Leu Thr Ser Asn 
90 95 100 

tat ccc tgc aag att tac gta tct gag tea gat ate cgc ate cca ccg 451 
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Tyr Pro Cys Lys He Tyr Val Ser Glu Ser Asp He Arg He Pro Pro 
105 110 115 

gag tac att cgc ggc gca cct tec get acc gaa get cgc cgt get ggt 499 
Glu Tyr He Arg Gly Ala Pro Ser Ala Thr Glu Ala Arg Arg Ala Gly 
120 125 130 

gat gtt gca gat ate ate cca cgc ccc acc ctg gat gaa gtc cac gac 547 
Asp Val Ala Asp He He Pro Arg Pro Thr Leu Asp Glu Val His Asp 
135 140 145 

gca att ate gac ggc gac tgg cac gee ttc aac ggc ccc gaa etc ccg 595 
Ala He lie Asp Gly Asp Trp His Ala Phe Asn Gly Pro Glu Leu Pro 
150 155 160 165 

ctt ttc cac ttc ggg ccg caa cgc ttc gac ate gee tgc gee cgc ate 643 
Leu Phe His Phe Gly Pro Gin Arg Phe Asp He Ala Cys Ala Arg He 
170 175 180 

gag cac tac acc ggc ate aac gtg gaa cac gtg cag aag tac att ctg 691 
Glu His Tyr Thr Gly He Asn Val Glu His Val Gin Lys Tyr lie Leu 
185 190 195 

ttc acc aac tac gee atg cac acc acc gag ttc gtg cat ttt gee atg 739 
Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe Val His Phe Ala Met 
200 205 210 

tec gaa etc acc teg gaa .gac tec cgc tac gtg ggt eta tec ttg cca 787 
Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val Gly Leu Ser Leu Pro 
215 220 225 

aac ggg cag gta att gac cga gag acc gee acc age etc ggt acg gaa 835 
Asn Gly Gin Val lie Asp Arg Glu Thr Ala Thr Ser Leu Gly Thr Glu 
230 235 240 ' 245 

acc ctt gat ctg act age cgt ttc caa atg cct cgt tac gat etc ate 883 
Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro Arg Tyr Asp Leu lie 
250 255 ^ ^ 260 

acc gaa gee ggt gac ggt att acc att ate aac ate ggt gtg ggc cca 931 
Thr Glu Ala Gly Asp Gly He Thr lie lie Asn lie Gly Val Gly Pro 
265 270 275 

tec aat gca aaa act ate acc gac tgc ctt get gtg etc cgc cca gaa 979 
Ser Asn Ala Lys Thr He Thr Asp Cys Leu Ala Val Leu Arg Pro Glu 
280 285 290 

gee tgg gtg atg ate ggc cac tgt get ggc atg gac gec cgc atg cgc 
1027 

Ala Trp Val Met He Gly His Cys Ala Gly Met Asp Ala Arg Met Arg 

295 300 305 

ate ggc gac etc ate ctt ggc aac gee tac cag cgc gaa gac cac att 
1075 

lie Gly Asp Leu lie Leu Gly Asn Ala Tyr Gin Arg Glu Asp His He 
310 315 320 325 

ctg aat acc cgc ate cca ctt ggt aat ccg ate ccg gca ata cca gaa 
1123 

Leu Asn Thr Arg lie Pro Leu Gly Asn Pro lie Pro Ala lie Pro Glu 
330 335 340 
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ate caa aaa get eta gaa gee age gtc gac gaa ate tac gga tec gac 
1171 

lie Gin Lys Ala Leu Glu Ala Ser Val Asp Glu lie Tyr Gly Ser Asp 
345 350 355 

aac age etc atg cgc ace ggt acg gtc tta tec ace gac gac cga aac 
1219 

Asn Ser Leu Met Arg Thr Gly Thr Val Leu Ser Thr Asp Asp Arg Asn 
360 365 370 

tgg gaa tgo cac ace cca gaa aac etc tgg aac tgg etc aaa gga tec 
1267 

Trp Glu Trp His Thr Pro Glu Asn Leu Trp Asn Trp Leu Lys Gly Ser 
375 380 385 

ace gee gca get gtt gac atg gaa tct tec ace ttg gee ace aac gga 
1315 

Thr Ala Ala Ala Val Asp Met Glu Ser Ser Thr Leu Ala Thr Asn Gly 

390 395 400 405 

tat cga ttc cgc att cca tac ggc acc ctg ctg age gtc tct gac ctg 
1363 

Tyr Arg Phe Arg lie Pro Tyr Gly Thr Leu Leu Ser Val Ser Asp Leu 

410 415 420 

cca eta cac gca gtg ccg aaa ctt tec gcg caa gcg cag gcg ttt tac 
1411 

Pro Leu His Ala Val Pro Lys Leu Ser Ala Gin Ala Gin Ala Phe Tyr 
425 430 435 

ttc aac tec aag gaa gee cac gtc atg tgt get gtt cgt gca atg gaa 
1459 

Phe Asn Ser Lys Glu Ala His Val Met Cys Ala Val Arg Ala Met Glu 
440 445 450 

tac ctg gca gta gat cct gaa egg ttg cgt acc cgt aaa ctg cgc agg 
1507 

Tyr Leu Ala Val Asp Pro Glu Arg Leu Arg Thr Arg Lys Leu Arg Arg 
455 460 465 

acc ttg ggt gag gtg ccg ttt cgc taaagtctcg gaga 
1543 



Thr Leu Gly Glu Val Pro Phe Arg 
470 475 



<210> 1050 
<211> 477 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1050 

Val Gin Lys Asp Ser Val Val Arg Met Glu Ala Thr Thr lie Asp Asp 
15 10 15 

Ala lie Ala Lys Leu lie Asp lie Tyr Asp Thr Ser Thr Lys Leu Ala 
20 25 30 

Lys Glu Thr Leu Asn Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val 
35 40 45 
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Tyr Pro Lys Leu Thr Val Asp Val Leu Glu Trp Lys Pro lie Asp Arg 
50 55 60 

Thr Glu Pro Phe Gly Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr 
65 70 75 80 

Leu Ser Lys Pro Arg Val He Glu Arg Tyr Leu Arg Glu Gin Leu Glu 
85 90 95 

Arg Leu Thr Ser Asn Tyr Pro Cys Lys He Tyr Val Ser Glu Ser Asp 
100 105 HO 

He Arg He Pro Pro Glu Tyr He Arg Gly Ala Pro Ser Ala Thr Glu 
115 120 125 

Ala Arg Arg Ala Gly Asp Val Ala Asp He He Pro Arg Pro Thr Leu 
130 135 140 

Asp Glu Val His Asp Ala He He Asp Gly Asp Trp His Ala Phe Asn 
145 150 155 160 

Gly Pro Glu Leu Pro Leu Phe His Phe Gly Pro Gin Arg Phe Asp He 
165 170 ~ 175 

Ala Cys Ala Arg He Glu His Tyr Thr Gly He Asn Val Glu His Val 
180 185 190 

Gin Lys Tyr He Leu Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe 
195 200 205 

Val His Phe Ala Met Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val 
210 215 220 

Gly Leu Ser Leu Pro Asn Gly Gin Val He Asp Arg Glu Thr Ala Thr 
225 230 235 240 

Ser Leu Gly Thr Glu Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro 
245 250 255 

Arg Tyr Ap" Leu lie Thr Glu Ala Gly Asp Gly He Thr He He Asn 
260 265 270 

He Gly Val Gly Pro Ser Asn Ala Lys Thr He Thr Asp Cys Leu Ala 
275 280 285 

Val Leu Arg Pro Glu Ala Trp Val Met lie Gly His Cys Ala Gly Met 
290 295 300 

Asp Ala Arg Met Arg lie Gly Asp Leu He Leu Gly Asn Ala Tyr Gin 
305 310 315 320 

Arg Glu Asp His lie Leu Asn Thr Arg lie Pro Leu Gly Asn Pro lie 
325 330 * 335 

Pro Ala lie Pro Glu lie Gin Lys Ala Leu Glu Ala Ser Val Asp Glu 
340 345 350 



He Tyr Gly Ser Asp Asn Ser Leu Met Arg Thr Gly Thr Val Leu Ser 
355 360 365 
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Thr Asp Asp Arg Asn Trp Glu Trp His Thr Pro Glu Asn Leu Trp Asn 
370 375 380 

Trp Leu Lys Gly Ser Thr Ala Ala Ala Val Asp Met Glu Ser Ser Thr 
385 390 395 400 

Leu Ala Thr Asn Gly Tyr Arg Phe Arg lie Pro Tyr Gly Thr Leu Leu 
405 410 415 

Ser Val Ser Asp Leu Pro Leu His Ala Val Pro Lys Leu Ser Ala Gin 
420 425 430 

Ala Gin Ala Phe Tyr Phe Asn Ser Lys Glu Ala His Val Met Cys Ala 
435 440 445 

Val Arg Ala Met Glu Tyr Leu Ala Val Asp Pro Glu Arg Leu Arg Thr 
450 455 460 

Arg Lys Leu Arg Arg Thr Leu Gly Glu Val Pro Phe Arg 
465 470 475 



<210> 1051 
<211> 1191 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1168) 
<223> FRXA02281 

<400> 1051 

aagatcaaca acgccgccga ggtcaacttg gaaattatca cgtgaggatt cttgcatacg 60 

cctataaaag cacagttttg aatccacagg gcatcagggc gtg cag aaa gat agt 115 

Val Gin Lys Asp Ser 

1 5 

gtg gtg cgc atg gaa gca aca acg ate gat gac gca ate gcg aag etc 163 

Val Val Arg Met Glu Ala Thr Thr lie Asp Asp Ala lie Ala Lys Leu 

10 15 20 

att gac ate tac gac acc teg acc aaa ctg gee aaa gaa acc etc aac 211 
lie Asp lie Tyr Asp Thr Ser Thr Lys Leu Ala Lys Glu Thr Leu Asn 
25 30 35 

aat gag gac tac gee gca tac gee gat gtt gtt tac ccc aaa etc acc 259 
Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val Tyr Pro Lys Leu Thr 
40 45 50 

gtt gac gtg ctg gaa tgg aaa ccc ate gac cgc acc gaa ccc ttc ggc 307 
Val Asp Val Leu Glu Trp Lys Pro lie Asp Arg Thr Glu Pro Phe Gly 
55 60 65 

tat gtg gat cga gec ggg cga tac tec gec acc ttg tec aaa cca cgc 355 
Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr Leu Ser Lys Pro Arg 
70 75 80 85 

gtg att gag cgt tac etc cgc gaa caa etc gag cgt etc acc agt aat 403 
Val He Glu Arg Tyr Leu Arg Glu Gin Leu Glu Arg Leu Thr Ser Asn 
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90 95 100 

tat ccc tgc aag att tac gta tct gag tea gat ate cgc ate cca ccg 451 
Tyr Pro Cys Lys lie Tyr Val Ser Glu Ser Asp lie Arg He Pro Pro 
105 110 115 

gag tac att cgc ggc gca cct tec get ace gaa get cgc cgt get ggt 499 
Glu Tyr He Arg Gly Ala Pro Ser Ala Thr Glu Ala Arg Arg Ala Gly 
120 125 130 

gat gtt gca gat ate ate cca cgc ccc ace ctg gat gaa gtc cac gac 547 
Asp Val Ala Asp He He Pro Arg Pro Thr Leu Asp Glu Val His Asp 
135 140 145 

gca att ate gac ggc gac tgg cac gee ttc aac ggc ccc gaa etc ccg 595 
Ala lie He Asp Gly Asp Trp His Ala Phe Asn Gly Pro Glu Leu Pro 
150 155 160 165 

ctt ttc cac ttc ggg ccg caa cgc ttc gac ate gee tgc gee cgc ate 643 
Leu Phe His Phe Gly Pro Gin Arg Phe Asp He Ala Cys Ala Arg lie 
170 175 180 

gag cac tac ace ggc ate aac gtg gaa cac gtg cag aag tac att ctg 691 
Glu His Tyr Thr Gly He Asn Val Glu His Val Gin Lys Tyr lie Leu 
185 190 195 

ttc ace aac tac gee atg cac ace ace gag ttc gtg cat ttt gee atg 739 
Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe Val His Phe Ala Met 
200 205 210 

tec gaa etc ace teg gaa gac tec cgc tac gtg ggt eta tec ttg cca 787 
Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val Gly Leu Ser Leu Pro 
215 220 225 

aac ggg cag gta att gac cga gag acc gee acc age etc ggt acg gaa 835 
Asn Gly Gin Val lie Asp Arg Glu Thr Ala Thr Ser Leu Gly Thr Glu 
230 235 240 245 

acc ctt gat ctg act age cgt ttc caa atg cct cgt tac gat etc ate 883 
Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro Arg Tyr Asp Leu He 
250 255 260 

acc gaa gee ggt gac ggt att acc att ate aac ate ggt gtg ggc cca 931 
Thr Glu Ala Gly Asp Gly lie Thr He lie Asn lie Gly Val Gly Pro 
265 270 275 

tec aat gca aaa act ate acc gac tgc ctt get gtg etc cgc cca gaa 979 
Ser Asn Ala Lys Thr lie Thr Asp Cys Leu Ala Val Leu Arg Pro Glu 
280 285 290 

gee tgg gtg atg ate ggc cac tgt get ggc atg gac gee cgc atg cgc 
1027 

Ala Trp Val Met lie Gly His Cys Ala Gly Met Asp Ala Arg Met Arg 

295 300 305 

ate ggc gac etc ate ctt ggc aac gee tac cag cgc gaa gac cac att 
1075 

lie Gly Asp Leu lie Leu Gly Asn Ala Tyr Gin Arg Glu Asp His lie 

310 315 320 325 
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ctg aat ace cgc ate cca ctt ggt aat ccg ate ccg gca ata cca gaa 
1123 

Leu Asn Thr Arg lie Pro Leu Gly Asn Pro lie Pro Ala lie Pro Glu 
330 335 340 

ate caa aaa get eta gaa gee age gtc gac gaa ate tac gga tec 
1168 

lie Gin Lys Ala Leu Glu Ala Ser Val Asp Glu lie Tyr Gly Ser 
345 350 355 

tagtattcta tagtgtcacc taa 
1191 



<210> 1052 
<211> 356 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1052 

Val Gin Lys Asp Ser Val Val Arg Met Glu Ala Thr Thr lie Asp Asp 
15 10 15 

Ala lie Ala Lys Leu lie Asp lie Tyr Asp Thr Ser Thr Lys Leu Ala 
20 25 30 

Lys Glu Thr Leu Asn Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val 
35 40 45 

Tyr Pro Lys Leu Thr Val Asp Val Leu Glu Trp Lys Pro lie Asp Arg 
50 55 60 

Thr Glu Pro Phe Gly Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr 
65 70 75 80 

Leu Ser Lys Pro Arg Val lie Glu Arg Tyr Leu Arg Glu Gin Leu Glu 
85 90 95 

Arg Leu Thr Ser Asn Tyr Pro Cys Lys lie Tyr Val Ser Glu Ser Asp 
100 105 110 

lie Arg lie Pro Pro Glu Tyr lie Arg Gly Ala Pro Ser Ala Thr Glu 



Ala Arg Arg Ala Gly Asp Val Ala Asp lie lie Pro Arg Pro Thr Leu 
130 135 140 

Asp Glu Val His Asp Ala lie lie Asp Gly Asp Trp His Ala Phe Asn 
145 150 155 160 

Gly Pro Glu Leu Pro Leu Phe His Phe Gly Pro Gin Arg Phe Asp lie 
165 170 175 

Ala Cys Ala Arg lie Glu His Tyr Thr Gly lie Asn Val Glu His Val 

180 185 190 

Gin Lys Tyr lie Leu Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe 
195 200 205 

Val His Phe Ala Met Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val 
210 215 220 
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Gly Leu Ser Leu Pro Asn Gly 
225 230 

Ser Leu Gly Thr Glu Thr Leu 
245 

Arg Tyr Asp Leu lie Thr Glu 
260 

He Gly Val Gly Pro Ser Asn 
275 

Val Leu Arg Pro Glu Ala Trp 
290 295 

Asp Ala Arg Met Arg He Gly 
305 310 

Arg Glu Asp His He Leu Asn 
325 

Pro Ala He Pro Glu He Gin 
340 

He Tyr Gly Ser 
355 



<210> 1053 
<211> 1146 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1123) 
<223> RXN01240 

<400> 1053 

ttgttctcac atctacccgt atctttgttg gttttagtac ccgatagtga gttttgatcc 60 

ctgcacagga aagttagcgg cgctactatg aacgatcgat atg tct gac aac act 115 

Met Ser Asp Asn Thr 
1 5 

etc tec caa ttt ggc agt tac tac cac gaa ttc cga cgt gec cat ccc 163 
Leu Ser Gin Phe Gly Ser Tyr Tyr His Glu Phe Arg Arg Ala His Pro 
10 15 20 

atg gec gac gtc gaa ttc etc eta gca att gaa gaa tta ctt acg gac 211 
Met Ala Asp Val Glu Phe Leu Leu Ala He Glu Glu Leu Leu Thr Asp 
25 30 35 

ggt ggt gtc acc ttc gat cgc gtc acc aca cgc ate aaa gaa tgg tea 259 
Gly Gly Val Thr Phe Asp Arg Val Thr Thr Arg lie Lys Glu Trp Ser 
40 45 50 

age ctg aaa gec aag get cgc aag cgt cgc aac gat ggc teg ttg ate 307 
Ser Leu Lys Ala Lys Ala Arg Lys Arg Arg Asn Asp Gly Ser Leu He 
55 60 65 
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Gin Val He 



Asp Leu Thr 
250 

Ala Gly Asp 
265 

Ala Lys Thr 
280 

Val Met lie 



Asp Leu lie 



Thr Arg lie 
330 

Lys Ala Leu 
345 



Asp Arg Glu 
235 

Ser Arg Phe 

Gly lie Thr 

lie Thr Asp 
285 

Gly His Cys 
300 

Leu Gly Asn 
315 

Pro Leu Gly 
Glu Ala Ser 



Thr Ala Thr 
240 

Gin Met Pro 
255 

lie lie Asn 
270 

Cys Leu Ala 



Ala Gly Met 



Ala Tyr Gin 
320 

Asn Pro He 
335 

Val Asp Glu 
350 
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tac cct gat ccg cgc aaa gac ate cac gac atg ate ggt gtt egg ate 355 
Tyr Pro Asp Pro Arg Lys Asp lie His Asp Met lie Gly Val Arg lie 
70 75 80 85 

ace acg tac cac tec acg gaa ata ccc gtg gee eta aaa gtg etc caa 403 
Thr Thr Tyr His Ser Thr Glu lie Pro Val Ala Leu Lys Val Leu Gin 
90 95 100 

gac tec ttc ate gtc cac aaa tec gta gac aaa gee get gaa act cgc 451 
Asp Ser Phe lie Val His Lys Ser Val Asp Lys Ala Ala Glu Thr Arg 
105 * 110 115 

ate tea ggc ggc ttt ggt tac ggc tec cac cac ctg att ctg gaa gtc 499 
lie Ser Gly Gly Phe Gly Tyr Gly Ser His His Leu lie Leu Glu Val 
120 125 130 

gat gac ace tec gat gac etc cag gac tac aaa ggc etc gtc ttt gaa 547 
Asp Asp Thr Ser Asp Asp Leu Gin Asp Tyr Lys Gly Leu Val Phe Glu 
135 140 145 

gtt cag gtg cgc ace gtg ctg caa cac gee tgg gca gag ttc gaa cac 595 
Val Gin Val Arg Thr Val Leu Gin His Ala Trp Ala Glu Phe Glu His 
150 155 160 165 

gat ate cgc tat aaa cgc gee gat gtg tec aac cca gaa gac ttc age 643 
Asp lie Arg Tyr Lys Arg Ala Asp Val Ser Asn Pro Glu Asp Phe Ser 
170 175 180 

gca gaa gta gac cgc atg ttc ace etc get gee gga etc ate gaa tta 691 
Ala Glu Val Asp Arg Met Phe Thr Leu Ala Ala Gly Leu lie Glu Leu 
185 190 195 

gcg gac caa caa ttc gac caa ate gee gca etc aaa gaa ace age cga 73 9 
Ala Asp Gin Gin Phe Asp Gin lie Ala Ala Leu Lys Glu Thr Ser Arg 
200 205 210 

gtt get gat gaa tec gtc gaa etc ace gca gag aca ctt ccc ggc gtt 787 
Val Ala Asp Glu Ser Val Glu Leu Thr Ala Glu Thr Leu Pro Gly Val 
215 220 225 

ctt gec atg etc att ggc aac cgc ttc ccc cgc cca cgc tec aca aac 835 
LfiU Mot ~ T -°" 71 n1w Ar "^ p ^ A ^ Py "^ a T gQV ~ Sto 

230 235 240 245 

tac cgc ttc etc gaa gac ate ctg gtg gee aac tec att ace tct gtg 883 
Tyr Arg Phe Leu Glu Asp lie Leu Val Ala Asn Ser lie Thr Ser Val 
250 255 260 

gtg cag ctg cgc gag ctg etc aac ccc ace gac att gaa gtg ctg ttg 931 
Val Gin Leu Arg Glu Leu Leu Asn Pro Thr Asp He Glu Val Leu Leu 
265 270 275 

aaa gta atg aac tac cgc ttc cac cca ggc cag ate cgc ate ate gac 979 
Lys Val Met Asn Tyr Arg Phe His Pro Gly Gin He Arg He He Asp 
280 285 290 

gat tta eta etc aaa cga ttt ggc caa tea cac ate gat gee acc gtc 
1027 

Asp Leu Leu Leu Lys Arg Phe Gly Gin Ser His He Asp Ala Thr Val 
295 300 305 
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gcc acc gac tec caa cca etc aac gec aaa cgc cac agg cag eta aaa 
1075 

Ala Thr Asp Ser Gin Pro Leu Asn Ala Lys Arg His Arg Gin Leu Lys 

310 ^ 315 320 325 

cgc aag eta gag etc atg acc caa get cat ctt gtg gaa cca cca aac 
1123 

Arg Lys Leu Glu Leu Met Thr Gin Ala His Leu Val Glu Pro Pro Asn 
330 335 340 

taaagttccc ccaaagttag ccc 
1146 



<210> 1054 
<211> 341 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1054 

Met Ser Asp Asn Thr Leu Ser Gin Phe Gly Ser Tyr Tyr His Glu Phe 
15 10 15 

Arg Arg Ala His Pro Met Ala Asp Val Glu Phe Leu Leu Ala lie Glu 
20 25 30 

Glu Leu Leu Thr Asp Gly Gly Val Thr Phe Asp Arg Val Thr Thr Arg 
35 40 45 

He Lys Glu Trp Ser Ser Leu Lys Ala Lys Ala Arg Lys Arg Arg Asn 
50 55 60 

Asp Gly Ser Leu He Tyr Pro Asp Pro Arg Lys Asp He His Asp Met 
65 70 75 80 

He Gly Val Arg He Thr Thr Tyr His Ser Thr Glu He Pro Val Ala 
85 90 95 

Leu Lys Val Leu Gin Asp Ser Phe He Val His Lys Ser Val Asp Lys 
100 105 110 

Ala Ala Glu Thr Arg He Ser Gly Gly Phe Gly Tyr Gly Ser His His 
115 120 125 

Leu lie Leu Glu Val Asp Asp Thr Ser Asp Asp Leu Gin Asp Tyr Lys 
130 135 140 

Gly Leu Val Phe Glu Val Gin Val Arg Thr Val Leu Gin His Ala Trp 
145 150 155 160 

Ala Glu Phe Glu His Asp He Arg Tyr Lys Arg Ala Asp Val Ser Asn 
165 170 175 

Pro Glu Asp Phe Ser Ala Glu Val Asp Arg Met Phe Thr Leu Ala Ala 
180 185 190 

Gly Leu lie Glu Leu Ala Asp Gin Gin Phe Asp Gin lie Ala Ala Leu 
195 200 205 

Lys Glu Thr Ser Arg Val Ala Asp Glu Ser Val Glu Leu Thr Ala Glu 
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210 

Thr Leu Pro Gly 
225 

Pro Arg Ser Thr 



Ser lie Thr Ser 
260 

He Glu Val Leu 
275 

He Arg He He 
290 

lie Asp Ala Thr 
305 

His Arg Gin Leu 



215 

Val Leu Ala Met 
230 

Asn Tyr Arg Phe 
245 

Val Val Gin Leu 



Leu Lys Val Met 
280 

Asp Asp Leu Leu 
295 

Val Ala Thr Asp 
310 

Lys Arg Lys Leu 
325 



220 

Leu He Gly Asn 
235 

Leu Glu Asp He 
250 

Arg Glu Leu Leu 
265 

Asn Tyr Arg Phe 



Leu Lys Arg Phe 
300 

Ser Gin Pro Leu 
315 

Glu Leu Met Thr 
330 



Arg Phe Pro Arg 
240 

Leu Val Ala Asn 
255 

Asn Pro Thr Asp 
270 

His Pro Gly Gin 
285 

Gly Gin Ser His 



Asn Ala Lys Arg 
320 

Gin Ala His Leu 
335 



Val Glu Pro Pro Asn 
340 



<210> 1055 
<211> 1234 
<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1234) 
<223> RXN02008 

<400> 1055 

tactggtcta tctatcaaaa gatgatcgtt cgcggtcgtg attttgacga tatttttgat 60 

cttgttggca tccgcatcct ggtagacaac gtgaacaact gtg tac gcc gcc ate 115 

Val Tyr Ala Ala He 
1 6 

ggt gtc gtg cac tec ctg ttc aat get ctg cct ggc cga ttc aaa gac 163 
Gly Val Val His Ser Leu Phe Asn Ala Leu Pro Gly Arg Phe Lys Asp 
10 15 20 

tat att tea gcc ccg cgc ttc ggt gtc tac caa tec ctg cac acc acc 211 
Tyr He Ser Ala Pro Arg Phe Gly Val Tyr Gin Ser Leu His Thr Thr 
25 30 35 

gtg atg gga cct ggc ggt aag cct ctg gaa gtt cag gca cgt acc cac 259 
Val Met Gly Pro Gly Gly Lys Pro Leu Glu Val Gin Ala Arg Thr His 
40 45 50 

gac atg cac tac aac gcc gaa ttc ggc att gca gcg cac tgg cga tac 307 
Asp Met His Tyr Asn Ala Glu Phe Gly He Ala Ala His Trp Arg Tyr 
55 60 65 

aaa gaa acc aaa ggc age cac agt ggc gag caa gcc gaa gtg gat caa 355 
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Lys Glu Thr Lys Gly Ser His Ser Gly Glu Gin Ala Glu Val Asp Gin 
70 75 80 85 

atg gcg tgg atg cgc caa ctt ctg gac tgg caa aaa gaa gca gcc gac 403 
Met Ala Trp Met Arg Gin Leu Leu Asp Trp Gin Lys Glu Ala Ala Asp 
90 95 100 

ccc aac gag ttc ctg gac age ctg cgc tac gat ctg act tec aag cag 451 
Pro Asn Glu Phe Leu Asp Ser Leu Arg Tyr Asp Leu Thr Ser Lys Gin 
105 110 115 

ate ttc gtg ttc aca ccc aaa ggt gat gtg gtc aac ctg ccg gtg aac 499 
lie Phe Val Phe Thr Pro Lys Gly Asp Val Val Asn Leu Pro Val Asn 
120 125 130 

tec acc ccg gtg gac ttc gcc tac gcg gtg cac acc gaa gtg ggg cac 547 
Ser Thr Pro Val Asp Phe Ala Tyr Ala Val His Thr Glu Val Gly His 
135 140 145 

cgc tgc ate ggc gcc aaa ate aac ggc aaa ctg gtc get ttg gaa acg 595 
Arg Cys He Gly Ala Lys He Asn Gly Lys Leu Val Ala Leu Glu Thr 
150 155 160 165 

aaa etc aaa tec ggc gat cgt gtt gaa gtc ttt acc tec aag gac caa 643 
Lys Leu Lys Ser Gly Asp Arg Val Glu Val Phe Thr Ser Lys Asp Gin 
170 175 180 

aac get ggc cca agt agg gga tgg caa gaa ttt gtt gtc tea cct cgt 691 
Asn Ala Gly Pro Ser Arg Gly Trp Gin Glu Phe Val Val Ser Pro Arg 
185 190 195 

gca aag gcc aag att cgc cag tgg ttt gcc aag gaa cga cgc gaa gaa 739 
Ala Lys Ala Lys He Arg Gin Trp Phe Ala Lys Glu Arg Arg Glu Glu 
200 205 210 

tac eta gaa gcc gga cgc gat gcg ctg gca gca gtt att cag cgt ggc 787 
Tyr Leu Glu Ala Gly Arg Asp Ala Leu Ala Ala Val He Gin Arg Gly 
215 220 225 

ggc ctg cca atg cac cgc ttg ttc acc gcg tec tec atg aag acg gtg 835 
Gly Leu Pro Met His Arg Leu Phe Thr Ala Ser Ser Met Lys Thr Val 
230 235 240 245 

gca aca gag ctg cac tac cca gat gta gat gcg etc tac aca gcc ate 883 
Ala Thr Glu Leu His Tyr Pro Asp Val Asp Ala Leu Tyr Thr Ala He 

250 255 260 

ggc tec ggt tct gta tct gcg caa cac gta gtc aac cgt etc atg get 931 
Gly Ser Gly Ser Val Ser Ala Gin His Val Val Asn Arg Leu Met Ala 
265 270 275 

ate ttt ggt gac gaa gaa gat gcc gaa gac gca ttg gtt gca cgc acc 979 
He Phe Gly Asp Glu Glu Asp Ala Glu Asp Ala Leu Val Ala Arg Thr 
280 285 290 

cca ttc age gag ctg gtc aac tec cgt gcc acc acg gaa age age acc 
1027 

Pro Phe Ser Glu Leu Val Asn Ser Arg Ala Thr Thr Glu Ser Ser Thr 
295 300 305 
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ggc ate ctg gtc gaa ggc age cea gat gtc atg get aag etc get aaa 
1075 

Gly He Leu Val Glu Gly Ser Pro Asp Val Met Ala Lys Leu Ala Lys 
310 315 320 325 

tgc tgt atg cea gtg eca gga gat gaa ate ttt gga ttc gtc acc cgt 
1123 

Cys Cys Met Pro Val Pro Gly Asp Glu He Phe Gly Phe Val Thr Arg 
330 335 340 

ggt ggc ggt gtc tec gta cac cga aca gac tgc acg aat gtg gaa aag 
1171 

Gly Gly Gly Val Ser Val His Arg Thr Asp Cys Thr Asn Val Glu Lys 
345 350 355 

etc aaa gaa gag cea gaa cgc att gtc tec gtc tec tgg get teg gaa 
1219 

Leu Lys Glu Glu Pro Glu Arg He Val Ser Val Ser Trp Ala Ser Glu 
360 365 370 

ggt caa ggt tea gta 
1234 

Gly Gin Gly Ser Val 
375 



<210> 1056 
<211> 378 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1056 

Val Tyr Ala Ala He Gly Val Val His Ser Leu Phe Asn Ala Leu Pro 
1 5 10 15 

Gly Arg Phe Lys Asp Tyr He Ser Ala Pro Arg Phe Gly Val Tyr Gin 
20 25 30 

Ser Leu His Thr Thr Val Met Gly Pro Gly Gly Lys Pro Leu Glu Val 
35 40 45 

Gin Ala Arg Thr His Asp Met His Tyr Asn Ala Glu Phe Gly He Ala 
13U 3B 00 



Ala His Trp Arg Tyr Lys Glu Thr Lys Gly Ser His Ser Gly Glu Gin 

65 70 75 80 

Ala Glu Val Asp Gin Met Ala Trp Met Arg Gin Leu Leu Asp Trp Gin 

85 90 95 

Lys Glu Ala Ala Asp Pro Asn Glu Phe Leu Asp Ser Leu Arg Tyr Asp 

100 105 110 

Leu Thr Ser Lys Gin He Phe Val Phe Thr Pro Lys Gly Asp Val Val 

115 120 125 

Asn Leu Pro Val Asn Ser Thr Pro Val Asp Phe Ala Tyr Ala Val His 

130 135 140 

Thr Glu Val Gly His Arg Cys He Gly Ala Lys He Asn Gly Lys Leu 

145 150 155 160 
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Val Ala Leu Glu Thr Lys Leu Lys Ser Gly Asp Arg Val Glu Val Phe 
165 170 175 

Thr Ser Lys Asp Gin Asn Ala Gly Pro Ser Arg Gly Trp Gin Glu Phe 
180 185 190 

Val Val Ser Pro Arg Ala Lys Ala Lys He Arg Gin Trp Phe Ala Lys 
195 200 205 

Glu Arg Arg Glu Glu Tyr Leu Glu Ala Gly Arg Asp Ala Leu Ala Ala 
210 215 220 

Val He Gin Arg Gly Gly Leu Pro Met His Arg Leu Phe Thr Ala Ser 
225 230 235 240 

Ser Met Lys Thr Val Ala Thr Glu Leu His Tyr Pro Asp Val Asp Ala 
245 250 255 

Leu Tyr Thr Ala He Gly Ser Gly Ser Val Ser Ala Gin His Val Val 
260 265 270 

Asn Arg Leu Met Ala He Phe Gly Asp Glu Glu Asp Ala Glu Asp Ala 
275 280 285 

Leu Val Ala Arg Thr Pro Phe Ser Glu Leu Val Asn Ser Arg Ala Thr 
290 295 300 

Thr Glu Ser Ser Thr Gly He Leu Val Glu Gly Ser Pro Asp Val Met 
305 310 315 320 

Ala Lys Leu Ala Lys Cys Cys Met Pro Val Pro Gly Asp Glu He Phe 
325 330 ' * 335 

Gly Phe Val Thr Arg Gly Gly Gly Val Ser Val His Arg Thr Asp Cys 
340 345 350 

Thr Asn Val Glu Lys Leu Lys Glu Glu Pro Glu Arg He Val Ser Val 
355 360 365 



Ser Trp Ala Ser Glu Gly Gin Gly Ser Val 
370 375 



<210> 1057 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXN01940 

<400> 1057 

ccagaatcaa tcaccgatac agtggcagcc aaagtccagg ctgaagaagc cgctcaagcc 60 

gccagctaaa tccacaaact gaactaagga gttttaccct atg acc acc aag ate 115 

Met Thr Thr Lys lie 
1 5 
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ate etc gac tgc gat cca gga cac gac gac get gta gee atg ctg etc 163 

lie Leu Asp Cys Asp Pro Gly His Asp Asp Ala Val Ala Met Leu Leu 

10 15 20 

gca gee ggc age cca gaa att gaa ctg ctt gga ate acc acg gtc ggc 211 

Ala Ala Gly Ser Pro Glu He Glu Leu Leu Gly He Thr Thr Val Gly 

25 30 35 

ggc aac cag acc ttg gac aag gtc acc cac aat acg cag gtc gta gec 259 

Gly Asn Gin Thr Leu Asp Lys Val Thr His Asn Thr Gin Val Val Ala 
40 45 50 

acc ate get gat ate aat gcg ccc ate tac cgc ggt gtc acc cga cca 307 

Thr He Ala Asp He Asn Ala Pro He Tyr Arg Gly Val Thr Arg Pro 
55 60 65 

ttg gtg cgc ccc gtt gag gta gee gaa gat ate cac ggc gat acc ggc 355 

Leu Val Arg Pro Val Glu Val Ala Glu Asp He His Gly Asp Thr Gly 

70 75 80 85 

atg gaa ate cac aag tac gaa ctg cct gaa cca acc aag cag gta gaa 403 

Met Glu He His Lys Tyr Glu Leu Pro Glu Pro Thr Lys Gin Val Glu 

90 95 100 

gac acc cac gcg gtg gat ttc ate ate gat acc ate atg aat aac gag 451 

Asp Thr His Ala Val Asp Phe He He Asp Thr He Met Asn Asn Glu 

105 110 115 

ccc ggc age gta gcg ctg gtt ccc acc gga cca ctg acc aac ate gcg 499 

Pro Gly Ser Val Ala Leu Val Pro Thr Gly Pro Leu Thr Asn He Ala 
120 125 130 

ctg gca gtc egg aaa gaa cca cgc ate gee gag cga gtc aag gaa gtt 547 

Leu Ala Val Arg Lys Glu Pro Arg He Ala Glu Arg Val Lys Glu Val 
135 140 145 

gtc etc atg ggc ggg ggc tac cac gta gga aac tgg acc gec gta get 595 

Val Leu Met Gly Gly Gly Tyr His Val Gly Asn Trp Thr Ala Val Ala 

150 155 160 165 

gaa ttc aac ate aag ate gac ccc gaa gca gec cac ate gta ttc aac 643 

Glu Phe Asn He Lys He Asp Pro Glu Ala Ala His He Val Phe Asn 

IQiQ 1?C ien 

gaa aag tgg cca ctg act atg gtc ggc etc gac ctt acc cac cag gcg 691 

Glu Lys Trp Pro Leu Thr Met Val Gly Leu Asp Leu Thr His Gin Ala 

185 190 195 

etc gca aca cct gag ate gaa gec aag ttc aac gag ctg ggc acc gac 739 

Leu Ala Thr Pro Glu He Glu Ala Lys Phe Asn Glu Leu Gly Thr Asp 
200 205 210 

gtc gee gac ttc gtc gtc gcg ctt ttc gac get ttc cgc aag aat tac 787 

Val Ala Asp Phe Val Val Ala Leu Phe Asp Ala Phe Arg Lys Asn Tyr 
215 220 225 

cag gac gca cag ggt ttt gat aac cca cca gta cac gac cct tgt get 835 

Gin Asp Ala Gin Gly Phe Asp Asn Pro Pro Val His Asp Pro Cys Ala 

230 235 240 245 

gtt gca tac ctt gtt gac cca acc gta ttc acc acc cgc aaa gca cca 883 
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Val Ala Tyr Leu Val Asp Pro Thr Val Phe Thr Thr Arg Lys Ala Pro 
250 255 260 

etc gat gtg gag ctg tac ggc gca etc acc aca ggc atg ace gtt get 931 
Leu Asp Val Glu Leu Tyr Gly Ala Leu Thr Thr Gly Met Thr Val Ala 
265 270 275 

gat ttc cgc gca ccg get cca gca gat tgc acc acc caa gta get gtt 979 
Asp Phe Arg Ala Pro Ala Pro Ala Asp Cys Thr Thr Gin Val Ala Val 
280 285 290 

gac ctg gac ttt gat aaa ttc tgg aac atg gtg ate gat gca gta aag 
1027 

Asp Leu Asp Phe Asp Lys Phe Trp Asn Met Val lie Asp Ala Val Lys 

295 300 305 

cgc ate gga tagacctgtt cacaaggttg tta 
1059 

Arg lie Gly 
310 



<210> 1058 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1058 

Met Thr Thr Lys He He Leu Asp Cys Asp Pro Gly His Asp Asp Ala 
1 5 10 15 

Val Ala Met Leu Leu Ala Ala Gly Ser Pro Glu He Glu Leu Leu Gly 
2 0 25 3 0 

He Thr Thr Val Gly Gly Asn Gin Thr Leu Asp Lys Val Thr His Asn 
35 40 45 

Thr Gin Val Val Ala Thr He Ala Asp He Asn Ala Pro He Tyr Arg 
50 55 60 



Gly Val Thr Arg Pro Leu Val Arg 
65 70 

His Gly Asp Thr Gly Met Glu He 
85 

Thr Lys Gin Val Glu Asp Thr His 
100 



Pro Val Glu Val Ala Glu Asp He 
75 80 

His Lys Tyr Glu Leu Pro Glu Pro 
90 95 

Ala Val Asp Phe He He Asp Thr 
105 110 



lie Met Asn Asn Glu Pro Gly Ser Val Ala Leu Val Pro Thr Gly Pro 
115 120 125 



Leu Thr Asn He Ala Leu Ala Val Arg Lys Glu Pro Arg He Ala Glu 
130 135 140 

Arg Val Lys Glu Val Val Leu Met Gly Gly Gly Tyr His Val Gly Asn 

145 150 155 160 

Trp Thr Ala Val Ala Glu Phe Asn lie Lys lie Asp Pro Glu Ala Ala 

165 170 175 
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His He Val Phe 
180 

Leu Thr His Gin 
195 

Glu Leu Gly Thr 
210 

Phe Arg Lys Asn 
225 

His Asp Pro Cys 



Thr Arg Lys Ala 
260 

Gly Met Thr Val 
275 

Thr Gin Val Ala 
290 

He Asp Ala Val 
305 



Asn Glu Lys Trp 



Ala Leu Ala Thr 
200 

Asp Val Ala Asp 
215 

Tyr Gin Asp Ala 
230 

Ala Val Ala Tyr 
245 

Pro Leu Asp Val 



Ala Asp Phe Arg 
280 

Val Asp Leu Asp 
295 

Lys Arg He Gly 
310 



Pro Leu Thr Met 
185 

Pro Glu He Glu 



Phe Val Val Ala 
220 

Gin Gly Phe Asp 
235 

Leu Val Asp Pro 
250 

Glu Leu Tyr Gly 
265 

Ala Pro Ala Pro 



Phe Asp Lys Phe 
300 



Val Gly Leu Asp 
190 

Ala Lys Phe Asn 
205 

Leu Phe Asp Ala 



Asn Pro Pro Val 
240 

Thr Val Phe Thr 
255 

Ala Leu Thr Thr 
270 

Ala Asp Cys Thr 
285 

Trp Asn Met Val 



<210> 1059 
<211> 602 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (579) 
<223> FRXA01940 

<400> 1059 

aga gta acg ctt gtt tec acc ggg cca ctg acc aac ate gcg ctg gca 48 

Arg Val Thr Leu Val Ser Thr Gly Pro Leu Thr Asn He Ala Leu Ala 
15 10 15 

gtc egg aaa gaa cca cgc ate gee gag cga gtc aag gaa gtt gtc etc 96 
Val Arg Lys Glu Pro Arg He Ala Glu Arg Val Lys Glu Val Val Leu 
20 25 30 

atg ggc ggg ggc tac cac gta gga aac tgg acc gee gta get gaa ttc 144 
Met Gly Gly Gly Tyr His Val Gly Asn Trp Thr Ala Val Ala Glu Phe 
35 40 45 

aac ate aag ate gac ccc gaa gca gee cac ate gta ttc aac gaa aag 192 
Asn He Lys He Asp Pro Glu Ala Ala His He Val Phe Asn Glu Lys 
50 55 60 

tgg cca ctg act atg gtc ggc etc gac ctt acc cac cag gcg etc gca 240 
Trp Pro Leu Thr Met Val Gly Leu Asp Leu Thr His Gin Ala Leu Ala 
65 70 75 80 

aca cct gag ate gaa gec aag ttc aac gag ctg ggc acc gac gtc gee 288 
Thr Pro Glu He Glu Ala Lys Phe Asn Glu Leu Gly Thr Asp Val Ala 
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85 90 95 

gac ttc gtc gtc gcg ctt ttc gac get ttc cgc aag aat tac cag gac 336 
Asp Phe Val Val Ala Leu Phe Asp Ala Phe Arg Lys Asn Tyr Gin Asp 
100 105 110 

gca cag ggt ttt gat aac cca cca gta cac gac cct tgt get gtt gca 384 
Ala Gin Gly Phe Asp Asn Pro Pro Val His Asp Pro Cys Ala Val Ala 
115 120 125 

tac ctt gtt gac cca acc gta ttc acc acc cgc aaa gca cca etc gat 432 
Tyr Leu Val Asp Pro Thr Val Phe Thr Thr Arg Lys Ala Pro Leu Asp 
130 135 140 

gtg gag ctg tac ggc gca etc acc aca ggc atg acc gtt get gat ttc 480 
Val Glu Leu Tyr Gly Ala Leu Thr Thr Gly Met Thr Val Ala Asp Phe 
145 150 155 160 

cgc gca ccg get cca gca gat tgc acc acc caa gta get gtt gac ctg 528 
Arg Ala Pro Ala Pro Ala Asp Cys Thr Thr Gin Val Ala Val Asp Leu 
165 170 175 

gac ttt gat aaa ttc tgg aac atg gtg ate gat gca gta aag cgc ate 576 
Asp Phe Asp Lys Phe Trp Asn Met Val lie Asp Ala Val Lys Arg lie 
180 185 190 

gga tagacctgtt cacaaggttg tta 602 
Gly 



<210> 1060 
<211> 193 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1060 

Arg Val Thr Leu Val Ser Thr Gly Pro Leu Thr Asn lie Ala Leu Ala 
15 10 15 

Val Arg Lys Glu Pro Arg He Ala Glu Arg Val Lys Glu Val Val Leu 
20 25 30 

Met Gly Gly Gly Tyr His Val Gly Asn Trp Thr Ala Val Ala Glu Phe 
35 40 45 

Asn He Lys He Asp Pro Glu Ala Ala His He Val Phe Asn Glu Lys 
50 55 60 

Trp Pro Leu Thr Met Val Gly Leu Asp Leu Thr His Gin Ala Leu Ala 
65 70 75 80 

Thr Pro Glu lie Glu Ala Lys Phe Asn Glu Leu Gly Thr Asp Val Ala 
85 90 95 

Asp Phe Val Val Ala Leu Phe Asp Ala Phe Arg Lys Asn Tyr Gin Asp 
100 105 110 

Ala Gin Gly Phe Asp Asn Pro Pro Val His Asp Pro Cys Ala Val Ala 
115 120 125 
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Tyr Leu Val Asp 
130 

Val Glu Leu Tyr 
145 

Arg Ala Pro Ala 



Asp Phe Asp Lys 
180 

Gly 



Pro Thr Val Phe 
135 

Gly Ala Leu Thr 
150 

Pro Ala Asp Cys 
165 

Phe Trp Asn Met 



Thr Thr Arg Lys 
140 

Thr Gly Met Thr 
155 

Thr Thr Gin Val 
170 

Val He Asp Ala 
185 



Ala Pro Leu Asp 



Val Ala Asp Phe 
160 

Ala Val Asp Leu 
175 

Val Lys Arg He 
190 



<210> 1061 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1003) 
<223> RXA02559 

<400> 1061 

ttagtcctct atggcagcaa gcctgccaga ggagcctatc cagcactaga ccccaactag 60 

aacccaaccc caaaaccaga aaacactaag ctcgtgagac atg att cct gtt etc 115 

Met He Pro Val Leu 

1 5 

ate gac tgc gac acc ggc ate gac gac gee etc gee ctg ate tac ctg 163 

He Asp Cys Asp Thr Gly He Asp Asp Ala Leu Ala Leu He Tyr Leu 

10 15 20 

gtt get ttg cat aaa cgt ggt gaa ate caa ctt ttt gga gca acg acc 211 
Val Ala Leu His Lys Arg Gly Glu He Gin Leu Phe Gly Ala Thr Thr 
25 30 35 

acc gca gga aat gtt gat gtg aaa caa acc gee ate aat acc agg tgg 259 

40 45 50 

gtg ttg gat cag tgt gga tta gcg gac ate ccg gtc etc gca gga caa 3 07 
Val Leu Asp Gin Cys Gly Leu Ala Asp He Pro Val Leu Ala Gly Gin 
55 60 65 

cct gaa cca aag cac gtg ccg eta gtg act act cca gaa aca cac ggc 355 
Pro Glu Pro Lys His Val Pro Leu Val Thr Thr Pro Glu Thr His Gly 
70 75 80 85 

gac cat ggc ctt ggt tat ata aac cca ggt cac gtc gaa att cca gaa 403 
Asp His Gly Leu Gly Tyr lie Asn Pro Gly His Val Glu He Pro Glu 
90 95 100 

ggt gac tgg aag cag ctg tgg aaa gaa cac etc agt aac cca gaa act 451 
Gly Asp Trp Lys Gin Leu Trp Lys Glu His Leu Ser Asn Pro Glu Thr 
105 110 115 
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aag ctg att gtc acc ggg ccc gcc acc aac ctt gcg gaa ttc ggg cca 499 
Lys Leu lie Val Thr Gly Pro Ala Thr Asn Leu Ala Glu Phe Gly Pro 
120 125 130 

gtg gaa aac gtc acg ctg atg ggt ggc acc tac ctt tat cca ggc aac 547 
Val Glu Asn Val Thr Leu Met Gly Gly Thr Tyr Leu Tyr Pro Gly Asn 
135 140 145 

acc act cca acg gca gaa tgg aat acc tgg gtt gat cca cac gga get 595 
Thr Thr Pro Thr Ala Glu Trp Asn Thr Trp Val Asp Pro His Gly Ala 
150 155 160 165 

aaa gaa gca ttc gcg gca gcc caa aag ccc att acg gtg tgt tec ttg 643 
Lys Glu Ala Phe Ala Ala Ala Gin Lys Pro He Thr Val Cys Ser Leu 
170 175 180 

ggc gtg acc gag cag ttt acg ctg aac ccg gac ate ctt tct aca ctt 691 
Gly Val Thr Glu Gin Phe Thr Leu Asn Pro Asp He Leu Ser Thr Leu 
185 190 195 

ate aac acg ctt ggc age caa ccc ate gca gag cat tta cct gag atg 739 
He Asn Thr Leu Gly Ser Gin Pro He Ala Glu His Leu Pro Glu Met 
200 205 210 

ctg cgc ttt tac ttt gaa ttt cac gaa gtg cag ggc gaa ggt tac ctt 787 
Leu Arg Phe Tyr Phe Glu Phe His Glu Val Gin Gly Glu Gly Tyr Leu 
215 220 225 

get caa att cat gac ctg ctg acc tgc atg att gcc ttg gat aaa ate 835 
Ala Gin He His Asp Leu Leu Thr Cys Met He Ala Leu Asp Lys He 
230 235 240 245 

cca ttt tea ggc cgt gaa gta acc gtg gac gtg gag get gat teg ccc 883 
Pro Phe Ser Gly Arg Glu Val Thr Val Asp Val Glu Ala Asp Ser Pro 
250 255 260 

ttg atg cgt ggc acc act gtt gca gat att cgc gga cat tgg ggc aag 931 
Leu Met Arg Gly Thr Thr Val Ala Asp He Arg Gly His Trp Gly Lys 
265 270 275 

cca get aac gca ttt ctt gtg gaa acc gca gac att gag gcc gcc cac 979 
Pro Ala Asn Ala Phe Leu Val Glu Thr Ala Asp He Glu Ala Ala His 
280 285 290 

gcg gaa ctt eta aga gca gtg gaa tgaaataatc eggtgetgat gca 
1026 

Ala Glu Leu Leu Arg Ala Val Glu 
295 300 



<210> 1062 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1062 

Met He Pro Val Leu He Asp Cys Asp Thr Gly He Asp Asp Ala Leu 
15 10 15 

Ala Leu lie Tyr Leu Val Ala Leu His Lys Arg Gly Glu He Gin Leu 
20 25 30 
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Phe Gly Ala Thr Thr Thr Ala Gly Asn Val Asp Val Lys Gin Thr Ala 
35 40 45 

He Asn Thr Arg Trp Val Leu Asp Gin Cys Gly Leu Ala Asp He Pro 
50 55 60 

Val Leu Ala Gly Gin Pro Glu Pro Lys His Val Pro Leu Val Thr Thr 
65 70 75 80 

Pro Glu Thr His Gly Asp His Gly Leu Gly Tyr He Asn Pro Gly His 
85 90 95 

Val Glu He Pro Glu Gly Asp Trp Lys Gin Leu Trp Lys Glu His Leu 
100 105 110 

Ser Asn Pro Glu Thr Lys Leu He Val Thr Gly Pro Ala Thr Asn Leu 
115 120 125 

Ala Glu Phe Gly Pro Val Glu Asn Val Thr Leu Met Gly Gly Thr Tyr 
130 135 140 

Leu Tyr Pro Gly Asn Thr Thr Pro Thr Ala Glu Trp Asn Thr Trp Val 
145 150 155 160 

Asp Pro His Gly Ala Lys Glu Ala Phe Ala Ala Ala Gin Lys Pro He 
165 170 175 

Thr Val Cys Ser Leu Gly Val Thr Glu Gin Phe Thr Leu Asn Pro Asp 
180 185 190 

He Leu Ser Thr Leu He Asn Thr Leu Gly Ser Gin Pro He Ala Glu 
195 200 205 

His Leu Pro Glu Met Leu Arg Phe Tyr Phe Glu Phe His Glu Val Gin 
210 215 220 

Gly Glu Gly Tyr Leu Ala Gin He His Asp Leu Leu Thr Cys Met He 
225 230 235 240 

Ala Leu Asp Lys He Pro Phe Ser Gly Arg Glu Val Thr Val Asp Val 
245 250 255 



Glu Ala Asp Ser Pro Leu Met Arg Gly Thr Thr Val Ala Asp He Arg 
260 265 270 



Gly His Trp Gly Lys Pro Ala Asn Ala Phe Leu Val Glu Thr Ala Asp 

275 280 285 

He Glu Ala Ala His Ala Glu Leu Leu Arg Ala Val Glu 

290 295 300 



<210> 1063 
<211> 1050 
<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1027) 
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<223> RXA02497 
<400> 1063 

tcgatgccgc cgctggcgaa gactcgggga aacctaaaaa taccgaagaa gaatttgacc 60 

gattcacact ttgccaccct agaccgtcta acctttaggt gtg aga tta ggt gta 115 

Val Arg Leu Gly Val 
1 5 

tta gat gtg ggc age aat act gtc cac eta gtt gca gta gac gcg cgt 163 
Leu Asp Val Gly Ser Asn Thr Val His Leu Val Ala Val Asp Ala Arg 
10 15 20 

ccc ggt gga cac ccc acc ccg atg age aat tgg cgt ace cca ctg cgc 211 
Pro Gly Gly His Pro Thr Pro Met Ser Asn Trp Arg Thr Pro Leu Arg 
25 30 35 

ctt gtt gag ctt ctt gat gac tec ggg gcg ate tec gaa aag ggc ate 259 
Leu Val Glu Leu Leu Asp Asp Ser Gly Ala He Ser Glu Lys Gly He 
40 45 50 

aac aaa etc acc tea gca gtc ggg gaa gca gca gac eta gcg aaa acg 307 
Asn Lys Leu Thr Ser Ala Val Gly Glu Ala Ala Asp Leu Ala Lys Thr 
55 60 65 

etc ggc tgc get gaa ctg atg cca ttt get aca teg gca gtc cgc tec 355 
Leu Gly Cys Ala Glu Leu Met Pro Phe Ala Thr Ser Ala Val Arg Ser 
70 75 80 85 

gee acc aac age gag gca gtg etc gac cac gtg gag aag gaa acc ggc 403 
Ala Thr Asn Ser Glu Ala Val Leu Asp His Val Glu Lys Glu Thr Gly 
90 95 100 

gtc cgc ctg tec ate ctt tec ggt gaa gac gaa gca cgc caa act ttc 451 
Val Arg Leu Ser He Leu Ser Gly Glu Asp Glu Ala Arg Gin Thr Phe 
105 HO 115 

etc gca gtt cga cgt tgg tat gga tgg tec gca ggg cgc ata act aac 499 
Leu Ala Val Arg Arg Trp Tyr Gly Trp Ser Ala Gly Arg He Thr Asn 
120 125 130 

etc gac ate ggt ggc ggc tec ctg gaa eta tec tec gga acc gac gaa 547 
Leu Asp He Gly Gly Gly Ser Leu Glu Leu Ser Ser Gly Thr Asp Glu 
135 140 145 

tec cca gac etc gcg ttc tea ctg gat ctg ggt gcg ggc cgc ttg acc 595 
Ser Pro Asp Leu Ala Phe Ser Leu Asp Leu Gly Ala Gly Arg Leu Thr 
150 155 160 165 

cac aac tgg ttc gac acc gat cca ccg gca cgt aag aaa ate aac etc 643 
His Asn Trp Phe Asp Thr Asp Pro Pro Ala Arg Lys Lys He Asn Leu 
170 175 180 

ctg cgc gat tat ate gat gcg gaa ctt gca gaa ccc gee cgc cag atg 691 
Leu Arg Asp Tyr He Asp Ala Glu Leu Ala Glu Pro Ala Arg Gin Met 
185 190 195 

cgc acc eta ggg ccc gcg cgc ctg gca gtg gga aca tec aaa act ttc 739 
Arg Thr Leu Gly Pro Ala Arg Leu Ala Val Gly Thr Ser Lys Thr Phe 
200 205 210 



1455 



BNSOOC'O' *\'JO C 1 00843 A2 I > 



WO 01/(10843 



PCT/1 BOO/00923 



cgc acc ctg gca cga ctg act ggt get gcg ccc tea tec gca gga cca 787 
Arg Thr Leu Ala Arg Leu Thr Gly Ala Ala Pro Ser Ser Ala Gly Pro 
215 220 225 

cac gtc acc cga acc etc acc gcg ccg ggt ctg cgc cag ctg ate gca 835 
His Val Thr Arg Thr Leu Thr Ala Pro Gly Leu Arg Gin Leu lie Ala 
230 235 240 245 

ttt ate tea cga atg act gcg gcg gac cgc get gag ctg gaa ggt ate 883 
Phe lie Ser Arg Met Thr Ala Ala Asp Arg Ala Glu Leu Glu Gly lie 
250 255 260 

age teg gat egg tea cat cag ate gtg gca ggt gcg eta gtt gcg gaa 931 
Ser Ser Asp Arg Ser His Gin lie Val Ala Gly Ala Leu Val Ala Glu 
265 270 275 

get gcg atg cgt gcg ttg gat att gac aag gta gaa att tgt ccg tgg 979 
Ala Ala Met Arg Ala Leu Asp lie Asp Lys Val Glu lie Cys Pro Trp 
280 285 290 

gca ctt cgt gaa ggt gtg ate etc acc agg ate gac aaa gga etc gag 
1027 

Ala Leu Arg Glu Gly Val lie Leu Thr Arg lie Asp Lys Gly Leu Glu 
295 300 305 

taacatttac ccggaaagga gtt 
1050 



<210> 1064 
<211> 309 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1064 

Val Arg Leu Gly Val Leu Asp Val Gly Ser Asn Thr Val His Leu Val 
15 10 15 

Ala Val Asp Ala Arg Pro Gly Gly His Pro Thr Pro Met Ser Asn Trp 
20 25 30 

Arg Thr Pro Leu Arg Leu Val Glu Leu Leu Asp Asp Ser Gly Ala He 
05 40 1G 



Ser Glu Lys Gly He Asn Lys Leu Thr Ser Ala Val Gly Glu Ala Ala 
50 5 5 60 

Asp Leu Ala Lys Thr Leu Gly Cys Ala Glu Leu Met Pro Phe Ala Thr 
65 70 75 80 

Ser Ala Val Arg Ser Ala Thr Asn Ser Glu Ala Val Leu Asp His Val 
85 90 95 

Glu Lys Glu Thr Gly Val Arg Leu Ser He Leu Ser Gly Glu Asp Glu 
100 105 110 

Ala Arg Gin Thr Phe Leu Ala Val Arg Arg Trp Tyr Gly Trp Ser Ala 
115 120 125 

Gly Arg He Thr Asn Leu Asp He Gly Gly Gly Ser Leu Glu Leu Ser 
130 135 140 
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Ser Gly Thr Asp Glu Ser Pro Asp Leu Ala Phe Ser Leu Asp Leu Gly 
145 150 155 160 

Ala Gly Arg Leu Thr His Asn Trp Phe Asp Thr Asp Pro Pro Ala Arg 
165 170 175 

Lys Lys lie Asn Leu Leu Arg Asp Tyr lie Asp Ala Glu Leu Ala Glu 
180 185 190 

Pro Ala Arg Gin Met Arg Thr Leu Gly Pro Ala Arg Leu Ala Val Gly 
195 200 205 

Thr Ser Lys Thr Phe Arg Thr Leu Ala Arg Leu Thr Gly Ala Ala Pro 
210 215 220 

Ser Ser Ala Gly Pro His Val Thr Arg Thr Leu Thr Ala Pro Gly Leu 
225 230 235 240 

Arg Gin Leu lie Ala Phe lie Ser Arg Met Thr Ala Ala Asp Arg Ala 
245 250 255 

Glu Leu Glu Gly lie Ser Ser Asp Arg Ser His Gin lie Val Ala Gly 
260 265 270 

Ala Leu Val Ala Glu Ala Ala Met Arg Ala Leu Asp lie Asp Lys Val 
275 280 285 

Glu lie Cys Pro Trp Ala Leu Arg Glu Gly Val lie Leu Thr Arg lie 
290 295 300 

Asp Lys Gly Leu Glu 
305 



<210> 1065 
<211> 2226 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2203) 
<223> RXN01079 

<400> 1065 

accttaaaac ttaatcaatc aatacaaagt tcacacctct tttgaaaggg acattccttt 60 

gactgcatcg ggaaccaccg tcgtgccacg cggagaccag atg gac ttc cac get 115 

Met Asp Phe His Ala 
1 5 

ctt aac gcg ttg etc aac ctt tac gat gac aac ggc aag ate cag ttt 163 
Leu Asn Ala Leu Leu Asn Leu Tyr Asp Asp Asn Gly Lys lie Gin Phe 
10 15 20 

gag aaa gac cgt gaa get gca aac cag tac ttc ctg cag cac gtc aac 211 
Glu Lys Asp Arg Glu Ala Ala Asn Gin Tyr Phe Leu Gin His Val Asn 
25 30 35 

cag aac acc gtc ttc ttc cac aac ctg cag gaa aag ate gac tac ctg 259 
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Gin Asn Thr Val Phe Phe His Asn Leu Gin Glu Lys lie Asp Tyr Leu 
40 45 50 

gtt gaa aac aag tac tat gac cca ate gtt ctg gac aag tac gac ttc 307 
Val Glu Asn Lys Tyr Tyr Asp Pro lie Val Leu Asp Lys Tyr Asp Phe 
55 60 65 

cag ttc ate aag gac etc ttc aag cgc gca tac gga ttc aag ttc cgc 355 
Gin Phe lie Lys Asp Leu Phe Lys Arg Ala Tyr Gly Phe Lys Phe Arg 
70 75 80 85 

ttc cag tec ttc etc ggt gca tac aag tac tac act tec tac ace ctg 403 
Phe Gin Ser Phe Leu Gly Ala Tyr Lys Tyr Tyr Thr Ser Tyr Thr Leu 
90 95 100 

aag acc ttc gac ggt cgc cgc tac etc gag cgt ttc gaa gac cgt gtc 451 
Lys Thr Phe Asp Gly Arg Arg Tyr Leu Glu Arg Phe Glu Asp Arg Val 
105 110 115 

tgc atg gtc gec etc acc etc get gac ggc gac cgc gca ttg gee gag 499 
Cys Met Val Ala Leu Thr Leu Ala Asp Gly Asp Arg Ala Leu Ala Glu 
120 125 130 

aac ctg gtc gat gag ate atg tct ggc cgt ttc caa cca gca acc cca 547 
Asn Leu Val Asp Glu lie Met Ser Gly Arg Phe Gin Pro Ala Thr Pro 
135 140 145 

acc ttc ctg aac tec ggc aag gca cag cgc ggc gag cca gta tec tgc 595 
Thr Phe Leu Asn Ser Gly Lys Ala Gin Arg Gly Glu Pro Val Ser Cys 
150 155 160 165 

ttc etc ctg cgt ate gaa gac aac atg gag tec ate gga cgt tec ate 643 
Phe Leu Leu Arg lie Glu Asp Asn Met Glu Ser lie Gly Arg Ser lie 
170 175 180 

aac tct get ctt cag ctg tec aag cgt ggc ggt ggc gta gcg ttg ctg 691 
Asn Ser Ala Leu Gin Leu Ser Lys Arg Gly Gly Gly Val Ala Leu Leu 
185 190 195 

ctg tec aac ctt cgt gaa gec ggt gca ccg att aag aag att gaa aac 739 
Leu Ser Asn Leu Arg Glu Ala Gly Ala Pro lie Lys Lys lie Glu Asn 
200 205 210 

cag tct tec ggt gtt ate cca gtg atg aaa ctt ctg gaa gat get ttc 787 
Gin Ser Ser Gly Val lie Pro Val Met Lys Leu Leu Glu Asp Ala Phe 
215 220 225 

tec tac get aac cag ctg ggt get cgt cag ggt gca ggt get gtg tac 835 
Ser Tyr Ala Asn Gin Leu Gly Ala Arg Gin Gly Ala Gly Ala Val Tyr 
230 235 240 245 

etc aac get cac cac cca gat ate ctg tec ttc ctg gat acc aag cgt 883 
Leu Asn Ala His His Pro Asp lie Leu Ser Phe Leu Asp Thr Lys Arg 
250 255 260 

gag aac gee gat gag aag ate cgc ate aag acc ctg tec ctg ggt gtt 931 
Glu Asn Ala Asp Glu Lys lie Arg lie Lys Thr Leu Ser Leu Gly Val 
265 270 275 

gtg att ccg gac ate acc ttc gag ctg get aag cgc aac gat gac atg 979 
Val lie Pro Asp lie Thr Phe Glu Leu Ala Lys Arg Asn Asp Asp Met 
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280 285 290 

tac ctg ttc tec cca tac gat gtg gag cgc att tac ggc aag cct ttc 
1027 

Tyr Leu Phe Ser Pro Tyr Asp Val Glu Arg lie Tyr Gly Lys Pro Phe 
295 300 305 

gca gac gtc tea ate ace gag cac tac gac gag atg gtg gat gat gac 
1075 

Ala Asp Val Ser lie Thr Glu His Tyr Asp Glu Met Val Asp Asp Asp 

310 315 320 325 

cgc ate cgc aag acc aag ate aac gcg cgt cag ttc ttc cag acc ctg 
1123 

Arg lie Arg Lys Thr Lys lie Asn Ala Arg Gin Phe Phe Gin Thr Leu 
330 335 340 

gca gaa ate cag ttc gag tec ggt tac cca tac ate atg tat gaa gac 
1171 

Ala Glu He Gin Phe Glu Ser Gly Tyr Pro Tyr He Met Tyr Glu Asp 
345 350 355 

acc gtg aat gca tec aac cca ate gaa ggt cgc ate acc cac tea aac 
1219 

Thr Val Asn Ala Ser Asn Pro He Glu Gly Arg He Thr His Ser Asn 
360 365 370 

ctg tgc tct gag ate ctt cag gtg tec acc cca tct gaa ttc aac gat 
1267 

Leu Cys Ser Glu lie Leu Gin Val Ser Thr Pro Ser Glu Phe Asn Asp 
375 380 385 

gac ctg act tac gca gag gtc ggc gaa gac att tct tgt aac ttg ggt 
1315 

Asp Leu Thr Tyr Ala Glu Val Gly Glu Asp He Ser Cys Asn Leu Gly 

390 395 400 405 

tec etc aac gtt gca atg get atg gat gca cca aac ttt gag aag acc 
1363 

Ser Leu Asn Val Ala Met Ala Met Asp Ala Pro Asn Phe Glu Lys Thr 
410 415 420 

ate gaa acc gaa ate cgc ggc tta act gca gtg cct gag cag acc age 
1411 

He Glu Thr Glu He Arg Gly Leu Thr Ala Val Pro Glu Gin Thr Ser 
425 430 435 

ate gat tec gtg cct tec ate cgt aag ggc aac gaa gca get cac gee 
1459 

He Asp Ser Val Pro Ser He Arg Lys Gly Asn Glu Ala Ala His Ala 
440 445 450 

ate ggc ctt ggc cag atg aac ctt cac ggc tac ttc ggt cgc gag cac 
1507 

He Gly Leu Gly Gin Met Asn Leu His Gly Tyr Phe Gly Arg Glu His 
455 460 465 

atg cac tac ggc tec gag gaa gee ctg gac ttc acc aac gca tac ttt 
1555 

Met His Tyr Gly Ser Glu Glu Ala Leu Asp Phe Thr Asn Ala Tyr Phe 
470 475 480 485 
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get gee gtg ctg tac cag tgc ctg cgt gca tec aac cag ate get act 
1603 

Ala Ala Val Leu Tyr Gin Cys Leu Arg Ala Ser Asn Gin lie Ala Thr 
490 495 500 

gag cgt gga gag cgt ttc aag aac ttc gaa aac tec aag tat gca acc 
1651 

Glu Arg Gly Glu Arg Phe Lys Asn Phe Glu Asn Ser Lys Tyr Ala Thr 
505 510 515 

ggt gag tac ttc gat gat ttc gat gca aac gac ttc gca cca aag tec 
1699 

Gly Glu Tyr Phe Asp Asp Phe Asp Ala Asn Asp Phe Ala Pro Lys Ser 
520 525 530 

gac aag gtc aag gaa etc ttt gee aag teg aac ate cac acc cca acc 
1747 

Asp Lys Val Lys Glu Leu Phe Ala Lys Ser Asn lie His Thr Pro Thr 
535 540 545 

gtt gag gac tgg get gcg ctg aag gee gac gtg atg gag cac ggt ctg 
1795 

Val Glu Asp Trp Ala Ala Leu Lys Ala Asp Val Met Glu His Gly Leu 
550 555 560 565 

ttc aac cgt aac ctg caa gcg gtt cca cca acc ggt teg ate tec tac 
1843 

Phe Asn Arg Asn Leu Gin Ala Val Pro Pro Thr Gly Ser lie Ser Tyr 

570 575 580 

ate aac aac tec acc teg teg ate cac cca ate gca tec aag att gag 
1891 

lie Asn Asn Ser Thr Ser Ser lie His Pro lie Ala Ser Lys lie Glu 
585 590 595 

ate cgc aag gaa ggc aag ate ggc cgc gtt tac tac cca get cca cac 
1939 

lie Arg Lys Glu Gly Lys lie Gly Arg Val Tyr Tyr Pro Ala Pro His 
600 605 610 

atg gac aat gac aac ctt gag tac ttc gag gac gee tac gaa ate ggc 
19R7 — — — — 



Met Asp Asn Asp Asn Leu Glu Tyr Phe Glu Asp Ala Tyr Glu lie Gly 
615 620 625 

tac gag aag ate att gac acc tac get gtg gca acc aag tac gtt gac 
2035 

Tyr Glu Lys lie lie Asp Thr Tyr Ala Val Ala Thr Lys Tyr Val Asp 

630 635 640 645 

cag ggc ctg tea ctg acc ttg ttc ttc aag gac act gee acc acc cgt 
2083 

Gin Gly Leu Ser Leu Thr Leu Phe Phe Lys Asp Thr Ala Thr Thr Arg 
650 655 660 

gac ate aac cgt gcg cag ate tac gca tgg cgc aag ggc ate aag acc 
2131 

Asp lie Asn Arg Ala Gin lie Tyr Ala Trp Arg Lys Gly lie Lys Thr 
665 670 675 
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ttg tac tac att cgc ctg cgc cag gtt get ctg gaa ggc act gaa gtt 
2179 

Leu Tyr Tyr lie Arg Leu Arg Gin Val Ala Leu Glu Gly Thr Glu Val 
680 685 690 

gac ggc tgc gtc age tgc atg ctg taaaagcact taaaaatatc ccc 
2226 

Asp Gly Cys Val Ser Cys Met Leu 
695 700 



<210> 1066 
<211> 701 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1066 

Met Asp Phe His Ala Leu Asn Ala Leu Leu Asn Leu Tyr Asp Asp Asn 
15 10 15 

Gly Lys He Gin Phe Glu Lys Asp Arg Glu Ala Ala Asn Gin Tyr Phe 
20 25 30 

Leu Gin His Val Asn Gin Asn Thr Val Phe Phe His Asn Leu Gin Glu 
35 40 45 

Lys He Asp Tyr Leu Val Glu Asn Lys Tyr Tyr Asp Pro He Val Leu 
50 55 60 

Asp Lys Tyr Asp Phe Gin Phe He Lys Asp Leu Phe Lys Arg Ala Tyr 
65 70 75 80 

Gly Phe Lys Phe Arg Phe Gin Ser Phe Leu Gly Ala Tyr Lys Tyr Tyr 
85 90 95 

Thr Ser Tyr Thr Leu Lys Thr Phe Asp Gly Arg Arg Tyr Leu Glu Arg 
100 105 HO 

Phe Glu Asp Arg Val Cys Met Val Ala Leu Thr Leu Ala Asp Gly Asp 
115 120 125 

Arg Ala Leu Ala Glu Asn Leu Val Asp Glu He Met Ser Gly Arg Phe 
130 135 140 

Gin Pro Ala Thr Pro Thr Phe Leu Asn Ser Gly Lys Ala Gin Arg Gly 
145 150 155 160 

Glu Pro Val Ser Cys Phe Leu Leu Arg He Glu Asp Asn Met Glu Ser 
165 170 175 

He Gly Arg Ser He Asn Ser Ala Leu Gin Leu Ser Lys Arg Gly Gly 
180 185 190 

Gly Val Ala Leu Leu Leu Ser Asn Leu Arg Glu Ala Gly Ala Pro He 
195 200 205 

Lys Lys He Glu Asn Gin Ser Ser Gly Val He Pro Val Met Lys Leu 
210 215 220 

Leu Glu Asp Ala Phe Ser Tyr Ala Asn Gin Leu Gly Ala Arg Gin Gly 
225 230 235 240 
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Ala Gly Ala Val Tyr Leu Asn Ala His His Pro Asp lie Leu Ser Phe 
245 250 255 

Leu Asp Thr Lys Arg Glu Asn Ala Asp Glu Lys lie Arg lie Lys Thr 
260 265 270 

Leu Ser Leu Gly Val Val lie Pro Asp He Thr Phe Glu Leu Ala Lys 
275 280 285 

Arg Asn Asp Asp Met Tyr Leu Phe Ser Pro Tyr Asp Val Glu Arg He 
290 295 300 

m 

y Tyr Gly Lys Pro Phe Ala Asp Val Ser He Thr Glu His Tyr Asp Glu 

305 310 315 320 



Met Val Asp Asp Asp Arg He Arg Lys Thr Lys He Asn Ala Arg Gin 
325 330 335 

Phe Phe Gin Thr Leu Ala Glu He Gin Phe Glu Ser Gly Tyr Pro Tyr 
340 345 350 

He Met Tyr Glu Asp Thr Val Asn Ala Ser Asn Pro He Glu Gly Arg 
355 360 365 

He Thr His Ser Asn Leu Cys Ser Glu He Leu Gin Val Ser Thr Pro 
370 375 380 

Ser Glu Phe Asn Asp Asp Leu Thr Tyr Ala Glu Val Gly Glu Asp He 
385 390 395 400 

Ser Cys Asn Leu Gly Ser Leu Asn Val Ala Met Ala Met Asp Ala Pro 
405 410 415 

Asn Phe Glu Lys Thr He Glu Thr Glu He Arg Gly Leu Thr Ala Val 
420 425 430 

Pro Glu Gin Thr Ser He Asp Ser Val Pro Ser He Arg Lys Gly Asn 
435 440 445 

Glu Ala Ala His Ala He Gly Leu Gly Gin Met Asn Leu His Gly Tyr 
450 455 460 



Phe Gly Arg Glu His Met His Tyr Gly Ser Glu Glu Ala Leu Asp Phe 

465 470 475 480 

Thr Asn Ala Tyr Phe Ala Ala Val Leu Tyr Gin Cys Leu Arg Ala Ser 

485 490 495 

Asn Gin He Ala Thr Glu Arg Gly Glu Arg Phe Lys Asn Phe Glu Asn 

500 505 510 

Ser Lys Tyr Ala Thr Gly Glu Tyr Phe Asp Asp Phe Asp Ala Asn Asp 

515 520 525 

Phe Ala Pro Lys Ser Asp Lys Val Lys Glu Leu Phe Ala Lys Ser Asn 

530 535 540 

He His Thr Pro Thr Val Glu Asp Trp Ala Ala Leu Lys Ala Asp Val 

545 550 555 560 
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Met Glu His Gly Leu 
565 

Gly Ser He Ser Tyr 
580 

Ala Ser Lys He Glu 
595 

Tyr Pro Ala Pro His 
610 

Ala Tyr Glu He Gly 
625 

Thr Lys Tyr Val Asp 
645 

Thr Ala Thr Thr Arg 
660 

Lys Gly He Lys Thr 
675 

Glu Gly Thr Glu Val 
690 



Phe Asn Arg Asn Leu Gin 
570 

lie Asn Asn Ser Thr Ser 
585 

He Arg Lys Glu Gly Lys 
600 

Met Asp Asn Asp Asn Leu 
615 

Tyr Glu Lys He He Asp 
630 635 

Gin Gly Leu Ser Leu Thr 
650 

Asp lie Asn Arg Ala Gin 
665 

Leu Tyr Tyr lie Arg Leu 
680 

Asp Gly Cys Val Ser Cys 
695 



Ala Val Pro Pro Thr 
575 

Ser lie His Pro He 
590 

lie Gly Arg Val Tyr 
605 

Glu Tyr Phe Glu Asp 
620 

Thr Tyr Ala Val Ala 
640 

Leu Phe Phe Lys Asp 
655 

lie Tyr Ala Trp Arg 
670 

Arg Gin Val Ala Leu 
685 

Met Leu 
700 



<210> 1067 
<211> 790 
<212> DNA 

<213> Corynebacteriuni glutamicum 

<220> 

<221> CDS 

<222> (101) . . (790) 

<223> FRXA01079 

<400> 1067 

accttaaaac ttaatcaatc aatacaaagt tcacacctct tttgaaaggg acattccttt 60 

gactgcatcg ggaaccaccg tcgtgccacg cggagaccag atg gac ttc cac get 115 

Met Asp Phe His Ala 
1 5 

ctt aac gcg ttg etc aac ctt tac gat gac aac ggc aag ate cag ttt 163 
Leu Asn Ala Leu Leu Asn Leu Tyr Asp Asp Asn Gly Lys lie Gin Phe 
10 15 20 

gag aaa gac cgt gaa get gca aac cag tac ttc ctg cag cac gtc aac 211 
Glu Lys Asp Arg Glu Ala Ala Asn Gin Tyr Phe Leu Gin His Val Asn 
25 30 35 

cag aac ace gtc ttc ttc cac aac ctg cag gaa aag ate gac tac ctg 259 
Gin Asn Thr Val Phe Phe His Asn Leu Gin Glu Lys lie Asp Tyr Leu 
40 45 50 

gtt gaa aac aag tac tat gac cca ate gtt ctg gac aag tac gac ttc 307 
Val Glu Asn Lys Tyr Tyr Asp Pro lie Val Leu Asp Lys Tyr Asp Phe 
55 60 65 
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cag ttc ate aag gac etc ttc aag cgc gca tac gga ttc aag ttc cgc 355 
Gin Phe lie Lys Asp Leu Phe Lys Arg Ala Tyr Gly Phe Lys Phe Arg 
70 75 80 85 

ttc cag tec ttc etc ggt gca tac aag tac tac act tec tac acc ctg 403 
Phe Gin Ser Phe Leu Gly Ala Tyr Lys Tyr Tyr Thr Ser Tyr Thr Leu 
90 95 100 

aag acc ttc gac ggt cgc cgc tac etc gag cgt ttc gaa gac cgt gtc 451 
Lys Thr Phe Asp Gly Arg Arg Tyr Leu Glu Arg Phe Glu Asp Arg Val 
105 110 115 

tgc atg gtc gee etc acc etc get gac ggc gac cgc gca ttg gee gag 499 
Cys Met Val Ala Leu Thr Leu Ala Asp Gly Asp Arg Ala Leu Ala Glu 
120 125 130 

aac ctg gtc gat gag ate atg tct ggc cgt ttc caa cca gca acc cca 547 
Asn Leu Val Asp Glu lie Met Ser Gly Arg Phe Gin Pro Ala Thr Pro 
135 140 145 

acc ttc ctg aac tec ggc aag gca cag cgc ggc gag cca gta tec tgc 595 
Thr Phe Leu Asn Ser Gly Lys Ala Gin Arg Gly Glu Pro Val Ser Cys 
150 155 160 165 

ttc etc ctg cgt ate gaa gac aac atg gag tec ate gga cgt tec ate 643 
Phe Leu Leu Arg lie Glu Asp Asn Met Glu Ser lie Gly Arg Ser lie 
170 175 180 

aac tct get ctt cag ctg tec aag cgt ggc ggt ggc gta gcg ttg ctg 691 
Asn Ser Ala Leu Gin Leu Ser Lys Arg Gly Gly Gly Val Ala Leu Leu 
185 190 195 

ctg tec aac ctt cgt gaa gee ggt gca ccg att aag aag att gaa ate 739 
Leu Ser Asn Leu Arg Glu Ala Gly Ala Pro lie Lys Lys lie Glu lie 
200 205 210 

cag tct tec ggt gtt ate cca gtg atg aaa ctt ctg gaa gat get ttc 787 
Gin Ser Ser Gly Val lie Pro Val Met Lys Leu Leu Glu Asp Ala Phe 
215 220 225 

tec 790 
Ser 



<210> 1068 
<211> 230 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1068 

Met Asp Phe His Ala Leu Asn Ala Leu Leu Asn Leu Tyr Asp Asp Asn 
1 5 10 15 

Gly Lys He Gin Phe Glu Lys Asp Arg Glu Ala Ala Asn Gin Tyr Phe 
20 25 30 

Leu Gin His Val Asn Gin Asn Thr Val Phe Phe His Asn Leu Gin Glu 
35 40 45 

Lys lie Asp Tyr Leu Val Glu Asn Lys Tyr Tyr Asp Pro He Val Leu 
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Asp Lys Tyr Asp Phe 
65 

Gly Phe Lys Phe Arg 
85 

Thr Ser Tyr Thr Leu 
100 

Phe Glu Asp Arg Val 
115 

Arg Ala Leu Ala Glu 
130 

Gin Pro Ala Thr Pro 
145 

Glu Pro Val Ser Cys 
165 

He Gly Arg Ser He 
180 

Gly Val Ala Leu Leu 
195 

Lys Lys He Glu He 
210 

Leu Glu Asp Ala Phe 
225 



55 

Gin Phe lie Lys Asp Leu 
70 75 

Phe Gin Ser Phe Leu Gly 
90 

Lys Thr Phe Asp Gly Arg 
105 

Cys Met Val Ala Leu Thr 
120 

Asn Leu Val Asp Glu He 
135 

Thr Phe Leu Asn Ser Gly 
150 155 

Phe Leu Leu Arg He Glu 
170 

Asn Ser Ala Leu Gin Leu 
185 

Leu Ser Asn Leu Arg Glu 
200 

Gin Ser Ser Gly Val He 
215 

Ser 
230 



60 

Phe Lys Arg Ala Tyr 
80 

Ala Tyr Lys Tyr Tyr 
95 

Arg Tyr Leu Glu Arg 
110 

Leu Ala Asp Gly Asp 
125 

Met Ser Gly Arg Phe 
140 

Lys Ala Gin Arg Gly 
160 

Asp Asn Met Glu Ser 
175 

Ser Lys Arg Gly Gly 
190 

Ala Gly Ala Pro lie 
205 

Pro Val Met Lys Leu 
220 



<210> 1069 
<211> 1364 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1341) 
<223> FRXA01084 

<400> 1069 

tec ttt ctg gat acc aag cgc gag aac gec gat gag aag ate cgc ate 48 

Ser Phe Leu Asp Thr Lys Arg Glu Asn Ala Asp Glu Lys lie Arg lie 
1 5 10 15 



aag acc ctg tec ctg ggt gtt gtg att ccg gac ate acc ttc gag ctg 
Lys Thr Leu Ser Leu Gly Val Val He Pro Asp lie Thr Phe Glu Leu 
20 25 30 



96 



get aag cgc aac gat gac atg tac ctg ttc tec cca tac gat gtg gag 144 
Ala Lys Arg Asn Asp Asp Met Tyr Leu Phe Ser Pro Tyr Asp Val Glu 
35 40 45 

cgc att tac ggc aag cct ttc gca gac gtc tea ate acc gag cac tac 192 
Arg lie Tyr Gly Lys Pro Phe Ala Asp Val Ser He Thr Glu His Tyr 
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50 55 60 

gac gag atg gtg gat gat gac cgc ate cgc aag acc aag ate aac gcg 240 
Asp Glu Met Val Asp Asp Asp Arg lie Arg Lys Thr Lys lie Asn Ala 
65 70 75 80 

cgt cag ttc ttc cag acc ctg gca gaa ate cag ttc gag tec ggt tac 288 
Arg Gin Phe Phe Gin Thr Leu Ala Glu He Gin Phe Glu Ser Gly Tyr 
85 90 95 

cca tac ate atg tat gaa gac acc gtg aat gca tec aac cca ate gaa 336 
Pro Tyr He Met Tyr Glu Asp Thr Val Asn Ala Ser Asn Pro He Glu 
100 105 110 



ggt cgc ate acc cac tea aac ctg tgc tct gag ate ctt cag gtg tec 
Gly Arg He Thr His Ser Asn Leu Cys Ser Glu He Leu Gin Val Ser 
115 120 125 



384 



acc cca tct gaa ttc aac gat gac ctg act tac gca gag gtc ggc gaa 432 

Thr Pro Ser Glu Phe Asn Asp Asp Leu Thr Tyr Ala Glu Val Gly Glu 

130 135 140 

gac att tct tgt aac ttg ggt tec etc aac gtt gca atg get atg gat 480 

Asp He Ser Cys Asn Leu Gly Ser Leu Asn Val Ala Met Ala Met Asp 

145 150 155 160 

gca cca aac ttt gag aag acc atn gaa acc gaa ate cgc ggc tta act 528 

Ala Pro Asn Phe Glu Lys Thr Xaa Glu Thr Glu He Arg Gly Leu Thr 

165 170 175 

gca gtg net gag cag acc age ate gat tec gtg cct tec ate cgt aag 576 

Ala Val Xaa Glu Gin Thr Ser lie Asp Ser Val Pro Ser He Arg Lys 

180 185 190 

ggc aac gaa gca get cac gee ate ggc ctt ggc cag atg aac ctt cac 624 

Gly Asn Glu Ala Ala His Ala He Gly Leu Gly Gin Met Asn Leu His 

195 200 205 

ggc tac ttc ggt cgc gag cac atg cac tac ggc tec gag gaa gee ctg 672 

Gly Tyr Phe Gly Arg Glu His Met His Tyr Gly Ser Glu Glu Ala Leu 

210 215 220 

t£fi acc aca r "" rT t ' af - ^ arr *" rfr ' ^ rrf nnt ~ 77n 

Asp Phe Thr Asn Ala Tyr Phe Ala Ala Val Leu Tyr Gin Cys Leu Arg 

225 230 235 240 

gca tec aac cag ate get act gag cgt gga gag cgt ttc aag aac ttc 768 

Ala Ser Asn Gin He Ala Thr Glu Arg Gly Glu Arg Phe Lys Asn Phe 

245 250 255 

gaa aac tec aag tat gca acc ggt gag tac ttc gat gat ttc gat gca 816 

Glu Asn Ser Lys Tyr Ala Thr Gly Glu Tyr Phe Asp Asp Phe Asp Ala 

260 265 270 

aac gac ttc gca cca aag tec gac aag gtc aag gaa etc ttt gee aag 864 

Asn Asp Phe Ala Pro Lys Ser Asp Lys Val Lys Glu Leu Phe Ala Lys 

275 280 285 

teg aac ate cac acc cca acc gtt gag gac tgg get gcg ctg aag gee 912 

Ser Asn He His Thr Pro Thr Val Glu Asp Trp Ala Ala Leu Lys Ala 

290 295 300 
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gac gtg atg gag cac ggt ctg ttc aac cgt aac ctg caa gcg gtt cca 960 
Asp Val Met Glu His Gly Leu Phe Asn Arg Asn Leu Gin Ala Val Pro 
305 310 315 320 

cca acc ggt teg ate tec tac ate aac aac tec ace teg teg ate cac 
1008 

Pro Thr Gly Ser He Ser Tyr He Asn Asn Ser Thr Ser Ser He His 
325 330 335 

cca ate gca tec aag att gag ate cgc aag gaa ggc aag ate ggc cgc 
1056 

Pro He Ala Ser Lys He Glu He Arg Lys Glu Gly Lys He Gly Arg 

340 345 350 

gtt tac tac cca get cca cac atg gac aat gac aac ctt gag tac ttc 
1104 

Val Tyr Tyr Pro Ala Pro His Met Asp Asn Asp Asn Leu Glu Tyr Phe 
355 360 365 

gag gac gee tac gaa ate ggc tac gag aag ate att gac acc tac get 
1152 

Glu Asp Ala Tyr Glu He Gly Tyr Glu Lys lie lie Asp Thr Tyr Ala 

370 375 380 

gtg gca acc aag tac gtt gac cag ggc ctg tea ctg acc ttg ttc ttc 
1200 

Val Ala Thr Lys Tyr Val Asp Gin Gly Leu Ser Leu Thr Leu Phe Phe 

385 390 395 400 

aag gac act gee acc acc cgt gac ate aac cgt gcg cag ate tac gca 
1248 

Lys Asp Thr Ala Thr Thr Arg Asp He Asn Arg Ala Gin He Tyr Ala 

405 410 415 

tgg cgc aag ggc ate aag acc ttg tac tac att cgc ctg cgc cag gtt 
1296 

Trp Arg Lys Gly lie Lys Thr Leu Tyr Tyr lie Arg Leu Arg Gin Val 
420 425 430 

get ctg gaa ggc act gaa gtt gac ggc tgc gtc age tgc atg ctg 
1341 

Ala Leu Glu Gly Thr Glu Val Asp Gly Cys Val Ser Cys Met Leu 
435 440 445 

taaaagcact taaaaatatc ccc 
1364 



<210> 1070 
<211> 447 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1070 

Ser Phe Leu Asp Thr Lys Arg Glu Asn Ala Asp Glu Lys lie Arg lie 
15 10 15 

Lys Thr Leu Ser Leu Gly Val Val lie Pro Asp lie Thr Phe Glu Leu 
20 25 3 0 
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Ala Lys Arg Asn Asp Asp Met Tyr Leu Phe Ser Pro Tyr Asp Val Glu 
35 40 45 

Arg lie Tyr Gly Lys Pro Phe Ala Asp Val Ser lie Thr Glu His Tyr 
50 55 60 

Asp Glu Met Val Asp Asp Asp Arg lie Arg Lys Thr Lys lie Asn Ala 
65 70 75 80 

Arg Gin Phe Phe Gin Thr Leu Ala Glu lie Gin Phe Glu Ser Gly Tyr 
85 90 95 

Pro Tyr lie Met Tyr Glu Asp Thr Val Asn Ala Ser Asn Pro lie Glu 
100 105 110 

Gly Arg lie Thr His Ser Asn Leu Cys Ser Glu lie Leu Gin Val Ser 
115 120 125 

Thr Pro Ser Glu Phe Asn Asp Asp Leu Thr Tyr Ala Glu Val Gly Glu 
130 135 140 

Asp lie Ser Cys Asn Leu Gly Ser Leu Asn Val Ala Met Ala Met Asp 
145 150 155 160 

Ala Pro Asn Phe Glu Lys Thr Xaa Glu Thr Glu lie Arg Gly Leu Thr 
165 170 175 

Ala Val Xaa Glu Gin Thr Ser lie Asp Ser Val Pro Ser lie Arg Lys 
180 185 190 

Gly Asn Glu Ala Ala His Ala lie Gly Leu Gly Gin Met Asn Leu His 
195 200 205 

Gly Tyr Phe Gly Arg Glu His Met His Tyr Gly Ser Glu Glu Ala Leu 
210 215 220 

Asp Phe Thr Asn Ala Tyr Phe Ala Ala Val Leu Tyr Gin Cys Leu Arg 
225 230 235 240 

Ala Ser Asn Gin lie Ala Thr Glu Arg Gly Glu Arg Phe Lys Asn Phe 
245 250 255 

260 265 270 

Asn Asp Phe Ala Pro Lys Ser Asp Lys Val Lys Glu Leu Phe Ala Lys 
275 280 285 

Ser Asn lie His Thr. Pro Thr Val Glu Asp Trp Ala Ala Leu Lys Ala 
290 295 300 

Asp Val Met Glu His Gly Leu Phe Asn Arg Asn Leu Gin Ala Val Pro 
305 310 315 320 

Pro Thr Gly Ser lie Ser Tyr lie Asn Asn Ser Thr Ser Ser lie His 
325 330 335 

Pro lie Ala Ser Lys lie Glu lie Arg Lys Glu Gly Lys lie Gly Arg 
340 345 350 

Val Tyr Tyr Pro Ala Pro His Met Asp Asn Asp Asn Leu Glu Tyr Phe 
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355 360 365 

Glu Asp Ala Tyr Glu He Gly Tyr Glu Lys He He Asp Thr Tyr Ala 
370 375 380 

Val Ala Thr Lys Tyr Val Asp Gin Gly Leu Ser Leu Thr Leu Phe Phe 
385 390 395 400 

Lys Asp Thr Ala Thr Thr Arg Asp He Asn Arg Ala Gin He Tyr Ala 
405 410 415 

Trp Arg Lys Gly He Lys Thr Leu Tyr Tyr He Arg Leu Arg Gin Val 
420 425 430 

Ala Leu Glu Gly Thr Glu Val Asp Gly Cys Val Ser Cys Met Leu 
435 440 445 



<210> 1071 

<211> 1125 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1102) 

<223> RXN01920 

<400> 1071 

cttctgaagg gcttcggttg gggtaagctg gcgatctgaa atcgcgctgc attgtggcgt 60 

cgaaaagcaa aaaaatttgt agaagggaag agcgcaccta atg get get gat tct 115 

Met Ala Ala Asp Ser 
1 5 

gat etc agt gtt cac gat get tac tta aag gag cat gtt gca cct gta 163 
Asp Leu Ser Val His Asp Ala Tyr Leu Lys Glu His Val Ala Pro Val 
10 15 20 

aag gcg ate aac tgg aac tec ate cca gat tec aaa gat ctt gaa gtc 211 
Lys Ala lie Asn Trp Asn Ser lie Pro Asp Ser Lys Asp Leu Glu Val 
25 30 ' 1 35 

tgg gat cgt ctg acc ggt aac ttc tgg etc cca gaa aag gtc cca gta 259 
Trp Asp Arg Leu Thr Gly Asn Phe Trp Leu Pro Glu Lys Val Pro Val 
40 45 50 

tec aac gac ate aag age tgg gga acc etc aac gag gtt gaa aaa gec 307 
Ser Asn Asp lie Lys Ser Trp Gly Thr Leu Asn Glu Val Glu Lys Ala 
55 60 65 

gca acc atg cgc gtg ttc acc gga ctt acc ctg ctg gac acc att cag 355 
Ala Thr Met Arg Val Phe Thr Gly Leu Thr Leu Leu Asp Thr lie Gin 
70 75 80 85 

ggc act gtc ggc gca ate tec ctg ctt cca gac gca gat tea ctg cac 403 
Gly Thr Val Gly Ala lie Ser Leu Leu Pro Asp Ala Asp Ser Leu His 
90 95 100 

gaa gaa gcg gtg eta acc aac att gcg ttc atg gaa tec gtg cac gca 451 
Glu Glu Ala Val Leu Thr Asn He Ala Phe Met Glu Ser Val His Ala 
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105 110 115 

aag agt tac tec aac ate ttc atg act ctg gec tec ace gcg gaa ate 499 
Lys Ser Tyr Ser Asn He Phe Met Thr Leu Ala Ser Thr Ala Glu He 
120 125 130 

aac gat gcg ttc cgt tgg tct gag gaa aat gaa aac ctg cag cgc aag 547 
Asn Asp Ala Phe Arg Trp Ser Glu Glu Asn Glu Asn Leu Gin Arg Lys 
135 140 145 

gca aag ate ate ctg tct tac tat gag ggc gat gat cca eta aag cgc 595 
Ala Lys He He Leu Ser Tyr Tyr Glu Gly Asp Asp Pro Leu Lys Arg 
150 155 160 165 

aag ate gee tec gtg ate ctg gag tec ttc ctg ttc tac tec ggc ttc 643 
Lys He Ala Ser Val He Leu Glu Ser Phe Leu Phe Tyr Ser Gly Phe 
170 175 180 

tac etc cca atg tat tgg tec age cac tec aag ctg gee aac ace gec 691 
Tyr Leu Pro Met Tyr Trp Ser Ser His Ser Lys Leu Ala Asn Thr Ala 
185 190 195 

gac gtg ate cgc ctg ate ate cgc gat gag gca gtg cac ggc tac tac 739 
Asp Val He Arg Leu He He Arg Asp Glu Ala Val His Gly Tyr Tyr 
200 205 210 

att ggc tac aag tat caa aag get gtc gcg aag gag act cca gag cgt 787 
lie Gly Tyr Lys Tyr Gin Lys Ala Val Ala Lys Glu Thr Pro Glu Arg 
215 220 225 

cag gaa gag ctg aag gag tac ace ttc gat ctg etc tac gat ctt tac 835 
Gin Glu Glu Leu Lys Glu Tyr Thr Phe Asp Leu Leu Tyr Asp Leu Tyr 
230 235 240 245 

gat aac gaa act cag tac tec gaa gat etc tac gac gat ctt gga tgg 883 
Asp Asn Glu Thr Gin Tyr Ser Glu Asp Leu Tyr Asp Asp Leu Gly Trp 
250 255 260 

ace gag gat gtt aag cga ttc ctt cgc tac aac gee aac aag gec etc 931 
Thr Glu Asp Val Lys Arg Phe Leu Arg Tyr Asn Ala Asn Lys Ala Leu 
265 270 275 

ddU adU ULL yy L ljl yaa yya lll lll llu yiy yui yuu un uuy yty 

Asn Asn Leu Gly Tyr Glu Gly Leu Phe Pro Ala Asp Glu Thr Lys Val 
280 285 290 

tec cca aac ate ttg tct gcg ctg tea cca aac get gat gag aac cac 
1027 

Ser Pro Asn He Leu Ser Ala Leu Ser Pro Asn Ala Asp Glu Asn His 
295 300 305 

gac ttc ttc tec ggc tec ggt tec tct tac gtt att ggt aag gca gaa 
1075 

Asp Phe Phe Ser Gly Ser Gly Ser Ser Tyr Val lie Gly Lys Ala Glu 
310 315 320 325 

aac ace gag gat gat gac tgg gac ttc taacttttaa aaagctgaag 
1122 

Asn Thr Glu Asp Asp Asp Trp Asp Phe 
330 
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cgc 
1125 



<210> 1072 

<211> 334 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 1072 

Met Ala Ala Asp Ser Asp Leu Ser Val His Asp Ala Tyr Leu Lys Glu 
1 5 10 15 

His Val Ala Pro Val Lys Ala He Asn Trp Asn Ser He Pro Asp Ser 
20 25 30 

Lys Asp Leu Glu Val Trp Asp Arg Leu Thr Gly Asn Phe Trp Leu Pro 
35 40 45 

Glu Lys Val Pro Val Ser Asn Asp He Lys Ser Trp Gly Thr Leu Asn 
50 55 60 

Glu Val Glu Lys Ala Ala Thr Met Arg Val Phe Thr Gly Leu Thr Leu 
65 70 75 80 

Leu Asp Thr He Gin Gly Thr Val Gly Ala He Ser Leu Leu Pro Asp 
85 90 95 

Ala Asp Ser Leu His Glu Glu Ala Val Leu Thr Asn He Ala Phe Met 
100 105 110 

Glu Ser Val His Ala Lys Ser Tyr Ser Asn lie Phe Met Thr Leu Ala 
115 120 125 

Ser Thr Ala Glu He Asn Asp Ala Phe Arg Trp Ser Glu Glu Asn Glu 
130 135 140 

Asn Leu Gin Arg Lys Ala Lys lie lie Leu Ser Tyr Tyr Glu Gly Asp 
145 150 155 ~ 160 

Asp Pro Leu Lys Arg Lys lie Ala Ser Val He Leu Glu Ser Phe Leu 
165 170 175 

Phe Tyr Ser Gly Phe Tyr Leu Pro Met Tyr Trp Ser Ser His Ser Lys 
180 185 190 

Leu Ala Asn Thr Ala Asp Val lie Arg Leu lie lie Arg Asp Glu Ala 
195 200 205 

Val His Gly Tyr Tyr lie Gly Tyr Lys Tyr Gin Lys Ala Val Ala Lys 
210 215 220 

Glu Thr Pro Glu Arg Gin Glu Glu Leu Lys Glu Tyr Thr Phe Asp Leu 
225 230 235 240 

Leu Tyr Asp Leu Tyr Asp Asn Glu Thr Gin Tyr Ser Glu Asp Leu Tyr 
245 250 255 

Asp Asp Leu Gly Trp Thr Glu Asp Val Lys Arg Phe Leu Arg Tyr Asn 
260 265 270 
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Ala Asn Lys Ala Leu Asn Asn Leu Gly Tyr Glu Gly Leu Phe Pro Ala 

275 280 285 

Asp Glu Thr Lys Val Ser Pro Asn He Leu Ser Ala Leu Ser Pro Asn 

290 295 300 

Ala Asp Glu Asn His Asp Phe Phe Ser Gly Ser Gly Ser Ser Tyr Val 

305 310 315 320 



He Gly Lys Ala Glu Asn Thr Glu Asp Asp Asp Trp Asp Phe 
325 330 



<210> 1073 
<211> 437 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (414) 
<223> FRXA01920 

<400> 1073 

gcc gac gtg ate cgc ctg ate ate cgc gat gag gca gtg cac ggc tac 48 

Ala Asp Val He Arg Leu He lie Arg Asp Glu Ala Val His Gly Tyr 
15 10 15 

tac att ggc tac aag tat caa aag get gtc gcg aag gag act cca gag 96 
Tyr He Gly Tyr Lys Tyr Gin Lys Ala Val Ala Lys Glu Thr Pro Glu 
20 25 30 

cgt cag gaa gag ctg aag gag tac acc ttc gat ctg etc tac gat ctt 144 
Arg Gin Glu Glu Leu Lys Glu Tyr Thr Phe Asp Leu Leu Tyr Asp Leu 
35 40 45 

tac gat aac gaa act cag tac tec gaa gat etc tac gac gat ctt gga 192 
Tyr Asp Asn Glu Thr Gin Tyr Ser Glu Asp Leu Tyr Asp Asp Leu Gly 
50 55 60 

tgg acc gag gat gtt aag cga ttc ctt cgc tac aac gcc aac aag gcc 240 
Trp Thr Glu Asp Val Lys Arg Phe Leu Arg Tyr Asn Ala Asn Lys Ala 

etc aac aac ctt ggc tac gaa gga etc ttc cca gcg gat gaa acc aag 288 
Leu Asn Asn Leu Gly Tyr Glu Gly Leu Phe Pro Ala Asp Glu Thr Lys 
85 90 95 

gtg tec cca aac ate ttg tct gcg ctg tea cca aac get gat gag aac 336 
Val Ser Pro Asn He Leu Ser Ala Leu Ser Pro Asn Ala Asp Glu Asn 
100 105 110 

cac gac ttc ttc tec ggc tec ggt tec tct tac gtt att ggt aag gca 384 
His Asp Phe Phe Ser Gly Ser Gly Ser Ser Tyr Val He Gly Lys Ala 
115 120 125 

gaa aac acc gag gat gat gac tgg gac ttc taacttttaa aaagctgaag 434 
Glu Asn Thr Glu Asp Asp Asp Trp Asp Phe 
130 135 

cgc 437 
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<210> 1074 
<211> 138 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1074 

Ala Asp Val lie Arg Leu He He Arg Asp Glu Ala Val His Gly Tyr 
15 10 15 

Tyr He Gly Tyr Lys Tyr Gin Lys Ala Val Ala Lys Glu Thr Pro Glu 
20 25 30 

Arg Gin Glu Glu Leu Lys Glu Tyr Thr Phe Asp Leu Leu Tyr Asp Leu 
35 40 45 

Tyr Asp Asn Glu Thr Gin Tyr Ser Glu Asp Leu Tyr Asp Asp Leu Gly 
50 55 60 

Trp Thr Glu Asp Val Lys Arg Phe Leu Arg Tyr Asn Ala Asn Lys Ala 
65 70 75 80 

Leu Asn Asn Leu Gly Tyr Glu Gly Leu Phe Pro Ala Asp Glu Thr Lys 
85 90 95 

Val Ser Pro Asn He Leu Ser Ala Leu Ser Pro Asn Ala Asp Glu Asn 
100 105 110 

His Asp Phe Phe Ser Gly Ser Gly Ser Ser Tyr Val lie Gly Lys Ala 
115 120 125 

Glu Asn Thr Glu Asp Asp Asp Trp Asp Phe 
130 135 



<210> 1075 
<211> 567 
<212> DMA 

<213> Corynebacteriuin glutamicum 

<220> 

<221> CDS 

<222> (101) . . (544) 

<223> RXA01080 

<400> 1075 

ttcagttctt cccttcaacg cccttgaagg gggaaactga taccagcaag cacactaggc 60 

ttgcgcacaa acggtattta gaagggaagt gagttcgagg atg eta ate gtg tat 115 

Met Leu He Val Tyr 

1 5 

ttt tec teg gee ace gac aac acg cat cgt ttt gta caa aag etc gat 163 

Phe Ser Ser Ala Thr Asp Asn Thr His Arg Phe Val Gin Lys Leu Asp 

10 15 20 

tta ccc aac gtg cgc ate ccc etc act agg gtg gaa gaa ccg ctg aaa 211 
Leu Pro Asn Val Arg He Pro Leu Thr Arg Val Glu Glu Pro Leu Lys 
25 30 35 
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ate aac gag ccc tac gtg eta ate ace ceg ace tat ggt ggt gga gtc 259 
lie Asn Glu Pro Tyr Val Leu lie Thr Pro Thr Tyr Gly Gly Gly Val 
40 45 50 

tec atg act gga gaa aac tec cgc ceg gtc cca cca caa gtc ate agg 307 
Ser Met Thr Gly Glu Asn Ser Arg Pro Val Pro Pro Gin Val lie Arg 
55 60 65 

ttt tta aat gat gaa cac aac cgc age ttc ate agg gca gtt gtt gca 355 
Phe Leu Asn Asp Glu His Asn Arg Ser Phe lie Arg Ala Val Val Ala 
70 75 80 85 

ggt gga aac tea aac ttc ggc tec gat ttt ggg ttg gca ggc gag ate 403 
Gly Gly Asn Ser Asn Phe Gly Ser Asp Phe Gly Leu Ala Gly Glu lie 
90 95 100 

att tec aag aaa tgt aaa gtg ccc tat gtc tac cgt ttc gag etc atg 451 
lie Ser Lys Lys Cys Lys Val Pro Tyr Val Tyr Arg Phe Glu Leu Met 
105 110 115 

ggc aat gag gaa gat gta agt ate ctt cgt gga ggt ctt act caa aac 499 
Gly Asn Glu Glu Asp Val Ser lie Leu Arg Gly Gly Leu Thr Gin Asn 
120 125 130 

gee caa get ttg ggg ctg gaa cca caa gaa cca gtt ace teg cga 544 
Ala Gin Ala Leu Gly Leu Glu Pro Gin Glu Pro Val Thr Ser Arg 
135 140 145 

taaaccttaa aacttaatca ate 567 



<210> 1076 
<211> 148 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1076 

Met Leu lie Val Tyr Phe Ser Ser Ala Thr Asp Asn Thr His Arg Phe 
15 10 15 

Val Gin Lys Leu Asp Leu Pro Asn Val Arg lie Pro Leu Thr Arg Val 
20 25 30 



Glu Glu Pro Leu Lys lie Asn Glu Pro Tyr Val Leu lie Thr Pro Thr 

35 40 45 

Tyr Gly Gly Gly Val Ser Met Thr Gly Glu Asn Ser Arg Pro Val Pro 
50 55 60 

Pro Gin Val lie Arg Phe Leu Asn Asp Glu His Asn Arg Ser Phe lie 

65 70 75 80 

Arg Ala Val Val Ala Gly Gly Asn Ser Asn Phe Gly Ser Asp Phe Gly 

85 90 95 

Leu Ala Gly Glu lie He Ser Lys Lys Cys Lys Val Pro Tyr Val Tyr 

100 105 110 

Arg Phe Glu Leu Met Gly Asn Glu Glu Asp Val Ser He Leu Arg Gly 

115 120 125 
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Gly Leu Thr Gin Asn Ala Gin Ala Leu Gly Leu Glu Pro Gin Glu Pro 
130 135 140 

Val Thr Ser Arg 
145 



<210> 1077 
<211> 650 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (627) 
<223> RXA00867 

<400> 1077 

ttc ggc gac atg gac ttc aag gtt gcc ggc acc gca gac ttc ate acc 48 
Phe Gly Asp Met Asp Phe Lys Val Ala Gly Thr Ala Asp Phe lie Thr 
15 10 15 

gca ctt cag ctg gac acc aag ctg gac ggc att cct tec aag gtg etc 96 
Ala Leu Gin Leu Asp Thr Lys Leu Asp Gly lie Pro Ser Lys Val Leu 
20 25 30 

tec gat gcg ctt gag cag gca cgc gat gcc cga ctg acc ate ctg aac 144 
Ser Asp Ala Leu Glu Gin Ala Arg Asp Ala Arg Leu Thr lie Leu Asn 
35 40 45 

acc atg get gat gtc ate aac gga cct gat gag atg age aag ttc get 192 
Thr Met Ala Asp Val He Asn Gly Pro Asp Glu Met Ser Lys Phe Ala 
50 55 60 

cct cgc ate acc acc gtg aag ate cca gtg gca aag ate ggt gag ctg 240 
Pro Arg He Thr Thr Val Lys He Pro Val Ala Lys He Gly Glu Leu 
65 70 75 80 

ate gga cca aag ggt aag aac ate aac get ctt acc gaa gag acc ggc 288 
He Gly Pro Lys Gly Lys Asn He Asn Ala Leu Thr Glu Glu Thr Gly 
85 90 95 

gca aac ate tec ate gaa gat gac ggc acc gtg ttc ate tct gca get 336 
Ala Asn He Ser He Glu Asp Asp Gly Thr Val Phe He Ser Ala Ala 
100 105 110 

gac ggc gca tct get gaa gcg gcg ate gaa aag ate aac get ctg gcg 384 
Asp Gly Ala Ser Ala Glu Ala Ala He Glu Lys lie Asn Ala Leu Ala 
115 120 125 

aac cca cag ctg cca aag gtt ggc gag cgc ttc etc gga acc gtc gtc 432 
Asn Pro Gin Leu Pro Lys Val Gly Glu Arg Phe Leu Gly Thr Val Val 
130 135 140 

aag acc acc gca ttc gga gca ttc gtt tec ttg etc cca ggc cgc gac 480 
Lys Thr Thr Ala Phe Gly Ala Phe Val Ser Leu Leu Pro Gly Arg Asp 
145 150 155 160 

ggc ctt gtt cac ate tec aag ctg ggt aac ggc aag cga gta gaa aag 528 
Gly Leu Val His He Ser Lys Leu Gly Asn Gly Lys Arg Val Glu Lys 
165 170 175 
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gtc gac gat gtg gtg aag gtt ggc gag aag att cag gtc gaa ate get 576 
Val Asp Asp Val Val Lys Val Gly Glu Lys lie Gin Val Glu lie Ala 
180 185 190 

gac ate gac aac cgc ggc aag ate tec ttg gtc cca gtt gtt gaa gag 624 
Asp lie Asp Asn Arg Gly Lys lie Ser Leu Val Pro Val Val Glu Glu 
195 200 205 

gac taattagttc tggctagatc ggg 650 
Asp 



<210> 1078 
<211> 209 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 1078 

Phe Gly Asp Met Asp Phe Lys Val Ala Gly Thr Ala Asp Phe lie Thr 
1 5 10 15 

Ala Leu Gin Leu Asp Thr Lys Leu Asp Gly lie Pro Ser Lys Val Leu 
20 25 30 

Ser Asp Ala Leu Glu Gin Ala Arg Asp Ala Arg Leu Thr lie Leu Asn 
35 40 45 

Thr Met Ala Asp Val lie Asn Gly Pro Asp Glu Met Ser Lys Phe Ala 
50 55 60 

Pro Arg lie Thr Thr Val Lys lie Pro Val Ala Lys lie Gly Glu Leu 
65 70 75 80 

lie Gly Pro Lys Gly Lys Asn lie Asn Ala Leu Thr Glu Glu Thr Gly 
85 90 95 

Ala Asn lie Ser lie Glu Asp Asp Gly Thr Val Phe lie Ser Ala Ala 
100 105 110 

Asp Gly Ala Ser Ala Glu Ala Ala lie Glu Lys lie Asn Ala Leu Ala 



Asn Pro Gin Leu Pro Lys Val Gly Glu Arg Phe Leu Gly Thr Val Val 
130 135 140 

Lys Thr Thr Ala Phe Gly Ala Phe Val Ser Leu Leu Pro Gly Arg Asp 
145 150 155 160 

Gly Leu Val His lie Ser Lys Leu Gly Asn Gly Lys Arg Val Glu Lys 
165 170 175 

Val Asp Asp Val Val Lys Val Gly Glu Lys lie Gin Val Glu lie Ala 
180 185 190 

Asp He Asp Asn Arg Gly Lys He Ser Leu Val Pro Val Val Glu Glu 
195 200 205 

Asp 
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<210> 1079 

<211> 630 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (630) 
<223> RXA01416 

<400> 1079 

get ggc get tec gaa aac gtt gtc aac cgc gtc aag gac ggt gca cca 48 

Ala Gly Ala Ser Glu Asn Val Val Asn Arg Val Lys Asp Gly Ala Pro 
15 10 15 



gca cca ace gaa aag ate gtc tec gac ggc ctt gaa gca get aag cca 
Ala Pro Thr Glu Lys He Val Ser Asp Gly Leu Glu Ala Ala Lys Pro 
20 25 30 



96 



ttc ate gac ate ctg tgc cgc gca cag gaa ggt ctg gca cag cgc gtt 144 
Phe He Asp He Leu Cys Arg Ala Gin Glu Gly Leu Ala Gin Arg Val 
35 40 45 

gga aac gca gec aag gaa ttc cca ctg ttc cct cca tac acc gac gag 192 
Gly Asn Ala Ala Lys Glu Phe Pro Leu Phe Pro Pro Tyr Thr Asp Glu 
50 55 60 

gtg tac tec gca gtg gag cgc aag gta tec aag aag eta get tct ttg 240 
Val Tyr Ser Ala Val Glu Arg Lys Val Ser Lys Lys Leu Ala Ser Leu 
65 70 75 80 

ctg acc ctg aag gca aag caa gag cgc gac gac get acc aac gec tac 288 
Leu Thr Leu Lys Ala Lys Gin Glu Arg Asp Asp Ala Thr Asn Ala Tyr 
85 90 95 

atg gaa gaa ate gaa gec gaa ctg ctt cca aag ttc gag get tec tac 336 
Met Glu Glu He Glu Ala Glu Leu Leu Pro Lys Phe Glu Ala Ser Tyr 
100 105 110 

age tea gca get gaa gcg tec aag gaa ate cgt gca gga tac aac get 384 
Ser Ser Ala Ala Glu Ala Ser Lys Glu He Arg Ala Gly Tyr Asn Ala 
115 120 125 

gtc atg aag gee ate gtg cgc cgc atg ate etc acc gat cac ttc cgc 432 
Val Met Lys Ala He Val Arg Arg Met He Leu Thr Asp His Phe Arg 
130 135 140 

ate gac ggc cgc gga gtc acc gac ate cgt gac ctg gca gta gaa gtt 480 
lie Asp Gly Arg Gly Val Thr Asp He Arg Asp Leu Ala Val Glu Val 
145 150 155 160 

gag etc ate cca cgt gcg cac ggt tec tec etc ttc gag cgt ggc gag 528 
Glu Leu He Pro Arg Ala His Gly Ser Ser Leu Phe Glu Arg Gly Glu 
165 170 175 

acc cag ate ctt ggt gtc acc acc ctg gac atg etc aag atg gaa cag 576 
Thr Gin He Leu Gly Val Thr Thr Leu Asp Met Leu Lys Met Glu Gin 
180 185 190 
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caa ate gac tec ctg gca cca ggc gat gcg aag cgc tac atg cac cac 624 
Gin lie Asp Ser Leu Ala Pro Gly Asp Ala Lys Arg Tyr Met His His 
195 200 205 

tac aac 630 
Tyr Asn 
210 



<210> 1080 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1080 

Ala Gly Ala Ser Glu Asn Val Val Asn Arg Val Lys Asp Gly Ala Pro 
15 10 15 

Ala Pro Thr Glu Lys lie Val Ser Asp Gly Leu Glu Ala Ala Lys Pro 
20 25 30 

Phe lie Asp lie Leu Cys Arg Ala Gin Glu Gly Leu Ala Gin Arg Val 
35 40 45 

Gly Asn Ala Ala Lys Glu Phe Pro Leu Phe Pro Pro Tyr Thr Asp Glu 
50 55 60 

Val Tyr Ser Ala Val Glu Arg Lys Val Ser Lys Lys Leu Ala Ser Leu 
65 70 75 80 

Leu Thr Leu Lys Ala Lys Gin Glu Arg Asp Asp Ala Thr Asn Ala Tyr 
85 90 95 

Met Glu Glu lie Glu Ala Glu Leu Leu Pro Lys Phe Glu Ala Ser Tyr 
100 105 110 

Ser Ser Ala Ala Glu Ala Ser Lys Glu lie Arg Ala Gly Tyr Asn Ala 
115 120 125 

Val Met Lys Ala lie Val Arg Arg Met lie Leu Thr Asp His Phe Arg 
130 135 140 



np rJv Wa1 Thr ~ A ^ T1ca ayrr 



T.pm ft 1 ^ Ual nix-i 



145 150 155 160 

Glu Leu lie Pro Arg Ala His Gly Ser Ser Leu Phe Glu Arg Gly Glu 
165 170 175 

Thr Gin lie Leu Gly Val Thr Thr Leu Asp Met Leu Lys Met Glu Gin 
180 185 190 

Gin lie Asp Ser Leu Ala Pro Gly Asp Ala Lys Arg Tyr Met His His 
195 200 205 

Tyr Asn 
210 



<210> 1081 
<211> 757 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (757) 

<223> RXA01486 

<400> 1081 

agagaactgg taaggttttt accgttctag accgcagaaa tcttcgcggc gacaccgatg 60 

atcgccgagc agaactaaac atgaggagac ctactcgcat atg age gat gta aag 115 

Met Ser Asp Val Lys 
1 5 



gac ttc gaa gac acc gaa ttt ggc ctg ate gag gee gtc gca ace ate 
Asp Phe Glu Asp Thr Glu Phe Gly Leu He Glu Ala Val Ala Thr He 
10 15 20 



163 



gac aac ggt gac ttc gga acc cgc acc ate cgt ttt gaa acc ggc caa 
Asp Asn Gly Asp Phe Gly Thr Arg Thr He Arg Phe Glu Thr Gly Gin 
25 30 35 



211 



ctt gee cgc cag gca gat ggt gca gtg acc acc tac etc gac gat gac 
Leu Ala Arg Gin Ala Asp Gly Ala Val Thr Thr Tyr Leu Asp Asp Asp 
40 45 50 



259 



acg atg ctg ctg gca acc acc acc gca tec aac cag cca cgc gag ggc 
Thr Met Leu Leu Ala Thr Thr Thr Ala Ser Asn Gin Pro Arg Glu Gly 
55 60 65 

ttt gac ttc ttc cca ctg acc gtg gac gtt gaa gag cgt atg tac gca 
Phe Asp Phe Phe Pro Leu Thr Val Asp Val Glu Glu Arg Met Tyr Ala 
70 75 80 85 



307 



355 



get ggt cgc ate cct ggc tct ttc ttc cgt egg gag ggt cgc cca tec 
Ala Gly Arg He Pro Gly Ser Phe Phe Arg Arg Glu Gly Arg Pro Ser 
90 95 100 



403 



acc gaa get ate ctg get tgc cgt etc ate gac cgc cca ctg cgc cca 
Thr Glu Ala lie Leu Ala Cys Arg Leu He Asp Arg Pro Leu Arg Pro 
105 110 115 



451 



acc ttt gtt aag ggc ctg cgc aat gag gtt cag ate gtt gtc acc gtc 
Thr Phe Val Lys Gly Leu Arg Asn Glu Val Gin He Val Val Thr Val 
120 125 130 



499 



atg tec atg aac cct gag gat tac tac gat gtc gta gca ate aac gga 
Met Ser Met Asn Pro Glu Asp Tyr Tyr Asp Val Val Ala He Asn Gly 
135 140 145 



547 



get tec gca gca acc cgc ate tec gga ctt cct gtc tec ggc get gtc 
Ala Ser Ala Ala Thr Arg lie Ser Gly Leu Pro Val Ser Gly Ala Val 
150 155 160 165 



595 



ggt ggc gtt cgc atg gca ctg gtt ggt gat gaa aag cac cca gaa ggc 
Gly Gly Val Arg Met Ala Leu Val Gly Asp Glu Lys His Pro Glu Gly 
170 175 180 



643 



caa tgg gtt gca ttc cca acc cac get caa cat gag cag tec gta ttt 
Gin Trp Val Ala Phe Pro Thr His Ala Gin His Glu Gin Ser Val Phe 
185 190 195 



691 
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gaa ate gtt gtg get ggt cgc etc gtc gag cgc aag cgc ggc aac aag 739 
Glu lie Val Val Ala Gly Arg Leu Val Glu Arg Lys Arg Gly Asn Lys 
200 205 210 

ace ttc tec gac gtc gca 757 
Thr Phe Ser Asp Val Ala 
215 



<210> 1082 
<211> 219 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1082 

Met Ser Asp Val Lys Asp Phe Glu Asp Thr Glu Phe Gly Leu lie Glu 
15 10 15 

Ala Val Ala Thr lie Asp Asn Gly Asp Phe Gly Thr Arg Thr lie Arg 
20 25 30 

Phe Glu Thr Gly Gin Leu Ala Arg Gin Ala Asp Gly Ala Val Thr Thr 
35 40 45 

Tyr Leu Asp Asp Asp Thr Met Leu Leu Ala Thr Thr Thr Ala Ser Asn 
50 55 60 

Gin Pro Arg Glu Gly Phe Asp Phe Phe Pro Leu Thr Val Asp Val Glu 
65 70 75 80 

Glu Arg Met Tyr Ala Ala Gly Arg lie Pro Gly Ser Phe Phe Arg Arg 
85 90 95 

Glu Gly Arg Pro Ser Thr Glu Ala lie Leu Ala Cys Arg Leu lie Asp 
100 105 110 

Arg Pro Leu Arg Pro Thr Phe Val Lys Gly Leu Arg Asn Glu Val Gin 
115 120 125 

lie Val Val Thr Val Met Ser Met Asn Pro Glu Asp Tyr Tyr Asp Val 
130 135 140 

Val Ala lie Asn Gly Ala Ser Ala Ala Thr Arg lie Ser Gly Leu Pro 
145 150 155 160 

Val Ser Gly Ala Val Gly Gly Val Arg Met Ala Leu Val Gly Asp Glu 
165 170 175 

Lys His Pro Glu Gly Gin Trp Val Ala Phe Pro Thr His Ala Gin His 
180 185 190 

Glu Gin Ser Val Phe Glu He Val Val Ala Gly Arg Leu Val Glu Arg 
195 200 205 

Lys Arg Gly Asn Lys Thr Phe Ser Asp Val Ala 

210 215 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (628) 

<223> RXA01678 

<400> 1083 

tattgtccag gcgcaggaaa atatctcata gttcaacatc gcaaatatca ccgacttcca 60 

cggctatatc tctgcaactg cagctcaccc cggtgcagca atg ctg aaa tgt gca 115 

Met Leu Lys Cys Ala 
1 5 

< 

gtc gat gaa gcc get ggc gga cgc gec caa get ttc gta tec tea ggc 163 
Val Asp Glu Ala Ala Gly Gly Arg Ala Gin Ala Phe Val Ser Ser Gly 
10 15 20 

gat aac att ggt ggc age ccg ttc caa tec tec att ctt ggt gat gaa 211 
Asp Asn He Gly Gly Ser Pro Phe Gin Ser Ser He Leu Gly Asp Glu 
25 30 35 

ccc ace ttg gaa gca etc aac caa atg ggt ctt gat tac tea gca gtg 259 
Pro Thr Leu Glu Ala Leu Asn Gin Met Gly Leu Asp Tyr Ser Ala Val 
40 45 50 

ggc aac cac gaa ttt gat aaa ggc tac gca gac tta age agt cga gtc 307 
Gly Asn His Glu Phe Asp Lys Gly Tyr Ala Asp Leu Ser Ser Arg Val 
55 60-65 

get gac ctt get gat ttt gat tat etc ggc gca aac gtt gag ggc gaa 355 
Ala Asp Leu Ala Asp Phe Asp Tyr Leu Gly Ala Asn Val Glu Gly Glu 
70 75 80 85 

aac cca gat ctt gca cca tat gga att tct cac ctt gat ggt gtg aag 403 
Asn Pro Asp Leu Ala Pro Tyr Gly He Ser His Leu Asp Gly Val Lys 
90 95 100 

gtt get ttc gta ggc ace gta tec caa gaa act ccg atg ttg gtc aat 451 
Val Ala Phe Val Gly Thr Val Ser Gin Glu Thr Pro Met Leu Val Asn 
105 110 115 

tct gaa ggc att gag gga ate acg ttt act gac cca ctt gaa gca ace 499 
Ser Glu Gly He Glu Gly He Thr Phe Thr Asp Pro Leu Glu Ala Thr 
120 125 130 

aac cgt gta get gat gaa etc gtg gga agt ggc gca gca gat gtt gtc 547 
Asn Arg Val Ala Asp Glu Leu Val Gly Ser Gly Ala Ala Asp Val Val 
135 140 145 

gtt gcg ctt tac cac gaa ggc att ace ggc ace gaa gca tgg tea gaa 595 
Val Ala Leu Tyr His Glu Gly He Thr Gly Thr Glu Ala Trp Ser Glu 
150 155 160 165 

aat ate gac gtt gtt ttc gca ggt cac ace cac taagttcgtg atctaggaac 648 
Asn He Asp Val Val Phe Ala Gly His Thr His 
170 175 

cga 651 
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<210> 1084 
<211> 176 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1084 

Met Leu Lys Cys Ala Val Asp Glu Ala Ala Gly Gly Arg Ala Gin Ala 
15 10 15 

Phe Val Ser Ser Gly Asp Asn lie Gly Gly Ser Pro Phe Gin Ser Ser 
20 25 30 

lie Leu Gly Asp Glu Pro Thr Leu Glu Ala Leu Asn Gin Met Gly Leu 
35 40 45 

Asp Tyr Ser Ala Val Gly Asn His Glu Phe Asp Lys Gly Tyr Ala Asp 
50 55 60 

Leu Ser Ser Arg Val Ala Asp Leu Ala Asp Phe Asp Tyr Leu Gly Ala 
65 70 75 80 

Asn Val Glu Gly Glu Asn Pro Asp Leu Ala Pro Tyr Gly lie Ser His 
85 90 95 

Leu Asp Gly Val Lys Val Ala Phe Val Gly Thr Val Ser Gin Glu Thr 
100 105 110 

Pro Met Leu Val Asn Ser Glu Gly lie Glu Gly lie Thr Phe Thr Asp 
115 120 125 

Pro Leu Glu Ala Thr Asn Arg Val Ala Asp Glu Leu Val Gly Ser Gly 
130 135 140 

Ala Ala Asp Val Val Val Ala Leu Tyr His Glu Gly lie Thr Gly Thr 
145 150 155 160 

Glu Ala Trp Ser Glu Asn lie Asp Val Val Phe Ala Gly His Thr His 
165 170 175 



<210> 1085 
<211> 1359 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> ( 101) . . (1336) 
<223> RXA01679 

<400> 1085 

cattaccggc accgaagcat ggtcagaaaa tatcgacgtt gttttcgcag gtcacaccca 60 

ctaagttcgt gatctaggaa ccgacaacgg tccactaatc atg cag tct gga aac 115 

Met Gin Ser Gly Asn 
1 5 
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tac ggg cac gca ctt gcc gat gta gat ttc age ttc aac cac gac acc 163 
Tyr Gly His Ala Leu Ala Asp Val Asp Phe Ser Phe Asn His Asp Thr 

10 15 20 

/■ 

ggt gag etc acc gta gat gat gcc cgc atg etc gga gtc gac gat ate 211 
Gly Glu Leu Thr Val Asp Asp Ala Arg Met Leu Gly Val Asp Asp lie 
25 30 35 

aac gcg tgt gaa aac cca gat gac acc att gca gat att gtt get cag 259 
Asn Ala Cys Glu Asn Pro Asp Asp Thr lie Ala Asp lie Val Ala Gin 
40 45 50 

gcg gaa ctt gat get ggt gaa gcc ggc aaa gaa gta gta gcg acc ate 307 
Ala Glu Leu Asp Ala Gly Glu Ala Gly Lys Glu Val Val Ala Thr lie 
55 60 65 

gat ggc gat ttt etc cgc gcc age gac gaa gga gca gaa tct ggc tec 355 
Asp Gly Asp Phe Leu Arg Ala Ser Asp Glu Gly Ala Glu Ser Gly Ser 
70 75 80 " 85 

aac tac ggc get gaa tec cag etc gtc aac atg att gcc agt get gtg 403 
Asn Tyr Gly Ala Glu Ser Gin Leu Val Asn Met lie Ala Ser Ala Val 
90 95 100 

cgt tgg tec atg tec acc aat acc gcc acc acc gca gac att ggg ctt 451 
Arg Trp Ser Met Ser Thr Asn Thr Ala Thr Thr Ala Asp lie Gly Leu 
105 110 115 

atg aac gcc gga gga etc cac act gac eta ttc age ggc gat gtt acc 499 
Met Asn Ala Gly Gly Leu His Thr Asp Leu Phe Ser Gly Asp Val Thr 
120 125 130 

tac gcc gaa get ttt gaa ate cag cct ttc tec ggt gaa gat tea ttt 547 
Tyr Ala Glu Ala Phe Glu He Gin Pro Phe Ser Gly Glu Asp Ser Phe 
135 140 145 

gtc acc etc aag gga tea gtc ttc aaa gat gcc ctt gac cag cag tgg 595 
Val Thr Leu Lys Gly Ser Val Phe Lys Asp Ala Leu Asp Gin Gin Trp 
150 155 160 165 

gaa gaa ggt tct gca cga cca gtg gca gca ctt ggc gta tec gac aac 643 
Glu Glu Gly Ser Ala Arg Pro Val Ala Ala Leu Gly Val Ser Asp Asn 
170 175 180 

gtt tec tac acc tac gac ate aac cgt cca ate ggt gac cgc gtc act 691 
Val Ser Tyr Thr Tyr Asp He Asn Arg Pro He Gly Asp Arg Val Thr 
185 190 195 

"-^ gtg acc att gat gat acc cca ctt gat ccg gaa cgc gac tac gtt 739 
o ._ Val Thr He Asp Asp Thr Pro Leu Asp Pro Glu Arg Asp Tyr Val 
200 205 210 

gtt gca get tec ctg tac etc cag tec ggc aac gaa ggt atg acc gca 787 
Val Ala Ala Ser Leu Tyr Leu Gin Ser Gly Asn Glu Gly Met Thr Ala 
215 220 225 

ctg acc cgc gga acc gca cct gca caa acc ggc ate gtg gat gta cag 835 
Leu Thr Arg Gly Thr Ala Pro Ala Gin Thr Gly He Val Asp Val Gin 
230 235 240 245 

tec acc ate gga tac ttg tec aac aac aat gtc acc cca cgt act ggt 883 
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Ser Thr lie Gly Tyr Leu Ser Asn Asn Asn Val Thr Pro Arg Thr Gly 
250 255 260 

caa gcc cag att tec ate acc cca tec ggt gag ttc aat gcg ggt gaa 931 
Gin Ala Gin lie Ser lie Thr Pro Ser Gly Glu Phe Asn Ala Gly Glu 
265 270 275 

acc ate acc ctt gac atg gca gga etc cgc tac acc caa ggc gac act 979 
Thr He Thr Leu Asp Met Ala Gly Leu Arg Tyr Thr Gin Gly Asp Thr 
280 285 290 

gcc acg gaa gta act gtc age ctt cga gaa gaa att gtt tea gca cca 
1027 

Ala Thr Glu Val Thr Val Ser Leu Arg Glu Glu He Val Ser Ala Pro 
295 300 305 

att gat cct cag etc gga gaa get ggc ttt ggc gaa get gga acc gcg 
1075 

He Asp Pro Gin Leu Gly Glu Ala Gly Phe Gly Glu Ala Gly Thr Ala 
310 315 320 325 

aca gtg age ttg gac att cct gca acc ctt tea ggt act caa aac etc 
1123 

Thr Val Ser Leu Asp He Pro Ala Thr Leu Ser Gly Thr Gin Asn Leu 
330 335 340 

gtt gtc acc acc gat acc ggc acc cgt att tec atg cca gtt gag att 
1171 

Val Val Thr Thr Asp Thr Gly Thr Arg He Ser Met Pro Val Glu He 
345 350 355 

gtt ggc gca gaa caa cca gca ccg caa cca gca ggt tec tct gtt tta 
1219 

Val Gly Ala Glu Gin Pro Ala Pro Gin Pro Ala Gly Ser Ser Val Leu 

360 365 370 

gga act gga gtg etc agt gga etc etc ggc att gtt gta gga att eta 
1267 

Gly Thr Gly Val Leu Ser Gly Leu Leu Gly He Val Val Gly He Leu 
375 380 385 

gga atg gtc ggt ctg gtg aac tgg att gac cca age ttc att caa cag 

Gly Met Val Gly Leu Val Asn Trp He Asp Pro Ser Phe He Gin Gin 
390 395 400 405 

ate cag cag caa ate ttt get taaatttagt aaaaagcatg cat 
1359 

He Gin Gin Gin He Phe Ala 
410 



<210> 1086 
<211> 412 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1086 

Met Gin Ser Gly Asn Tyr Gly His Ala Leu Ala Asp Val Asp Phe Ser 
15 10 15 
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Phe Asn His Asp Thr Gly Glu Leu Thr Val Asp Asp Ala Arg Met Leu 
20 25 30 

Gly Val Asp Asp He Asn Ala Cys Glu Asn Pro Asp Asp Thr He Ala 
35 40 45 

Asp He Val Ala Gin Ala Glu Leu Asp Ala Gly Glu Ala Gly Lys Glu 
50 55 60 

Val Val Ala Thr He Asp Gly Asp Phe Leu Arg Ala Ser Asp Glu Gly 
65 70 75 80 

Ala Glu Ser Gly Ser Asn Tyr Gly Ala Glu Ser Gin Leu Val Asn Met 
85 90 95 

He Ala Ser Ala Val Arg Trp Ser Met Ser Thr Asn Thr Ala Thr Thr 
100 105 110 

Ala Asp He Gly Leu Met Asn Ala Gly Gly Leu His Thr Asp Leu Phe 
115 120 125 

Ser Gly Asp Val Thr Tyr Ala Glu Ala Phe Glu lie Gin Pro Phe Ser 
130 135 140 

Gly Glu Asp Ser Phe Val Thr Leu Lys Gly Ser Val Phe Lys Asp Ala 
145 150 155 160 

Leu Asp Gin Gin Trp Glu Glu Gly Ser Ala Arg Pro Val Ala Ala Leu 
165 170 175 

Gly Val Ser Asp Asn Val Ser Tyr Thr Tyr Asp He Asn Arg Pro He 
180 185 190 

Gly Asp Arg Val Thr Ser Val Thr He Asp Asp Thr Pro Leu Asp Pro 
195 200 205 

Glu Arg Asp Tyr Val Val Ala Ala Ser Leu Tyr Leu Gin Ser Gly Asn 
210 215 220 

Glu Gly Met Thr Ala Leu Thr Arg Gly Thr Ala Pro Ala Gin Thr Gly 
225 230 235 240 

He Val Asp Val Gin Ser Thr He Gly Tyr Leu Ser Asn Asn Asn Val 
245 250 255 

Thr Pro Arg Thr Gly Gin Ala Gin He Ser He Thr Pro Ser Gly Glu 
260 265 270 

Phe Asn Ala Gly Glu Thr He Thr Leu Asp Met Ala Gly Leu Arg Tyr 
275 280 285 

Thr Gin Gly Asp Thr Ala Thr Glu Val Thr Val Ser Leu Arg Glu Glu 
290 295 300 

lie Val Ser Ala Pro lie Asp Pro Gin Leu Gly Glu Ala Gly Phe Gly 
305 310 315 320 

Glu Ala Gly Thr Ala Thr Val Ser Leu Asp lie Pro Ala Thr Leu Ser 
325 330 335 



Gly Thr Gin Asn Leu Val Val Thr Thr Asp Thr Gly Thr Arg lie Ser 
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340 

Met Pro Val Glu 
355 

Gly Ser Ser Val 
370 

Val Val Gly He 
385 

Ser Phe He Gin 



He Val Gly Ala 
360 

Leu Gly Thr Gly 
375 

Leu Gly Met Val 
390 

Gin He Gin Gin 
405 



345 

Glu Gin Pro Ala 



Val Leu Ser Gly 
380 

Gly Leu Val Asn 
395 

Gin He Phe Ala 
410 



350 

Pro Gin Pro Ala 
365 

Leu Leu Gly He 

Trp He Asp Pro 
400 



<210> 1087 
<211> 1071 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1048) 
<223> RXN01488 

<400> 1087 

ccagcgctta aggccggtca ccggccatca agcttgtcac atcgggtgcc ttatgatggt 60 



gcccgacctt aaaaataaaa acctgaaagg ttaaaaacgc atg age aaa aaa gec 

Met Ser Lys Lys Ala 
1 5 



115 



ate ctt gat ate gac ace ggc ate gat gat gee etc gca ctt gec tac 
He Leu Asp He Asp Thr Gly He Asp Asp Ala Leu Ala Leu Ala Tyr 
10 15 20 



163 



gca ctg ggc tea cct gaa eta gag etc att ggt gtc acc acc acc tac 
Ala Leu Gly Ser Pro Glu Leu Glu Leu He Gly Val Thr Thr Thr Tyr 
25 30 35 



211 



ggt aac gtg eta etc gaa acc ggt gca gtc aat gac ctg gca ctg ctt 
Gly Asn Val Leu Leu Glu Thr Gly Ala Val Asn Asp Leu Ala Leu Leu 
fl fl fti GQ 



259 



gat ctg ttc ggt gca cca gaa gta cct gtg tac ttg ggt gag cca cac 
Asp Leu Phe Gly Ala Pro Glu Val Pro Val Tyr Leu Gly Glu Pro His 
55 60 65 



307 



gca cag acc aag gat ggc ttt gaa gtt ctt gag ate tec gcg ttc att 
Ala Gin Thr Lys Asp Gly Phe Glu Val Leu Glu lie Ser Ala Phe He 
70 75 80 85 



355 



cac gga caa aac ggc ate ggc gaa gtc gag ctg cca gca age gag tea 
His Gly Gin Asn Gly He Gly Glu Val Glu Leu Pro Ala Ser Glu Ser 
90 95 100 



403 



aag gca etc ccc ggc gca gtg gat ttc etc att gat tec gtc aac acc 
Lys Ala Leu Pro Gly Ala Val Asp Phe Leu He Asp Ser Val Asn Thr 
105 HO 115 



451 



cac ggc gat gac ctg gtg ate ate gca act ggt ccc atg acc aac ctg 



499 
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His Gly Asp Asp Leu Val lie lie Ala Thr Gly Pro Met Thr Asn Leu 
120 125 130 

tct gcg gca ate gca aag gat cca age ttt get tec aag get cac gtg 547 
Ser Ala Ala lie Ala Lys Asp Pro Ser Phe Ala Ser Lys Ala His Val 
135 140 145 

gtc ate atg ggt ggc gee ttg act gtc cca ggc aac gtc age aca tgg 595 
Val He Met Gly Gly Ala Leu Thr Val Pro Gly Asn Val Ser Thr Trp 
150 155 160 165 

gca gaa gca aac ate aac cag gac cca gat gca gca aac gat ctg ttc 643 
Ala Glu Ala Asn He Asn Gin Asp Pro Asp Ala Ala Asn Asp Leu Phe 
170 175 180 

cgt tec ggt gca gat gtc acc atg ate ggt ctt gat gtc ace ctg cag 691 
Arg Ser Gly Ala Asp Val Thr Met He Gly Leu Asp Val Thr Leu Gin 
185 190 195 

acc ctt ctt acc aag aag cac act gcg cag tgg cgc gaa ctg ggc act 739 
Thr Leu Leu Thr Lys Lys His Thr Ala Gin Trp Arg Glu Leu Gly Thr 
200 205 210 

cca get get ate gca ctg gee gac atg act gat tac tac ate aag gca 787 
Pro Ala Ala He Ala Leu Ala Asp Met Thr Asp Tyr Tyr He Lys Ala 
215 220 225 

tat gag acc acc gca cca cac ctg ggc ggt tgc ggc ctg cac gac cca 835 
Tyr Glu Thr Thr Ala Pro His Leu Gly Gly Cys Gly Leu His Asp Pro 
230 235 240 245 

ctg gca gta ggc gtt gca gtg gac cca age ctg gtc act ttg etc ccc 883 
Leu Ala Val Gly Val Ala Val Asp Pro Ser Leu Val Thr Leu Leu Pro 
250 255 260 

ate aac etc aag gta gac att gag ggc gag acc cgt gga cgc acc att 931 
He Asn Leu Lys Val Asp He Glu Gly Glu Thr Arg Gly Arg Thr He 
265 270 275 

ggc gat gaa gtc cgc etc aac gat cca gtg cgc acc tec cgc gca get 979 
Gly Asp Glu Val Arg Leu Asn Asp Pro Val Arg Thr Ser Arg Ala Ala 
280 285 290 

gtc gee gta gac gtg gat cgt ttc ctt tct gaa ttc atg acc cgc ate 
1027 

Val Ala Val Asp Val Asp Arg Phe Leu Ser Glu Phe Met Thr Arg He 

295 300 305 

ggc cga gtc gca gca cag cag taaaagcagc tctggtgaag gtt 
1071 

Gly Arg Val Ala Ala Gin Gin 
310 315 



<210> 1088 
<211> 316 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1088 

Met Ser Lys Lys Ala He Leu Asp He Asp Thr Gly lie Asp Asp Ala 
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15 10 15 

Leu Ala Leu Ala Tyr Ala Leu Gly Ser Pro Glu Leu Glu Leu lie Gly 
20 25 30 

Val Thr Thr Thr Tyr Gly Asn Val Leu Leu Glu Thr Gly Ala Val Asn 
35 40 45 

Asp Leu Ala Leu Leu Asp Leu Phe Gly Ala Pro Glu Val Pro Val Tyr 
50 55 60 

Leu Gly Glu Pro His Ala Gin Thr Lys Asp Gly Phe Glu Val Leu Glu 
65 70 75 80 

lie Ser Ala Phe lie His Gly Gin Asn Gly lie Gly Glu Val Glu Leu 
85 90 95 

Pro Ala Ser Glu Ser Lys Ala Leu Pro Gly Ala Val Asp Phe Leu lie 
100 105 110 

Asp Ser Val Asn Thr His Gly Asp Asp Leu Val lie He Ala Thr Gly 
115 120 125 

Pro Met Thr Asn Leu Ser Ala Ala He Ala Lys Asp Pro Ser Phe Ala 
130 135 140 

Ser Lys Ala His Val Val He Met Gly Gly Ala Leu Thr Val Pro Gly 
145 150 155 160 

Asn Val Ser Thr Trp Ala Glu Ala Asn He Asn Gin Asp Pro Asp Ala 
165 170 175 

Ala Asn Asp Leu Phe Arg Ser Gly Ala Asp Val Thr Met He Gly Leu 
180 185 190 

Asp Val Thr Leu Gin Thr Leu Leu Thr Lys Lys His Thr Ala Gin Trp 
195 200 205 

Arg Glu Leu Gly Thr Pro Ala Ala He Ala Leu Ala Asp Met Thr Asp 
210 215 220 

Tyr Tyr He Lys Ala Tyr Glu Thr Thr Ala Pro His Leu Gly Gly Cys 

?^ 



Gly Leu His Asp Pro Leu Ala Val Gly Val Ala Val Asp Pro Ser Leu 
245 250 255 

Val Thr Leu Leu Pro He Asn Leu Lys Val Asp He Glu Gly Glu Thr 
260 265 270 

Arg Gly Arg Thr He Gly Asp Glu Val Arg Leu Asn Asp Pro Val Arg 
275 280 285 

Thr Ser Arg Ala Ala Val Ala Val Asp Val Asp Arg Phe Leu Ser Glu 
290 295 300 

Phe Met Thr Arg He Gly Arg Val Ala Ala Gin Gin 
305 310 315 
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<211> 366 
<212> DNA 

<2 13 > Corynebacteriu™ glutamicum 

<220> 

<221> CDS 

<222> (101) . . (343) 

<223> RXC00540 

<400> 1089 

tccccctatc taagggctgg ctaggtttga ccagtggcaa cagttacact tgtgctcgta 60 

aaacattgtc ctccccattt cttgagtaag ggaaaatacc gtg gcc cgt gta gtt 115 

Val Ala Arg Val Val 

1 5 

gtc aat gtc atg cct aag get gag att ctg gat ccc cag ggg cag gcg 163 

Val Asn Val Met Pro Lys Ala Glu lie Leu Asp Pro Gin Gly Gin Ala 
10 15 20 

gta cac cgc gcc etc gga cgt ate gga gtt tct ggc gtt tec gat gtc 211 
Val His Arg Ala Leu Gly Arg He Gly Val Ser Gly Val Ser Asp Val 
25 30 35 

cgt cag gga aag cgc ttc gag ctt gag gta gat gat tec gtc ace gaa 259 
Arg Gin Gly Lys Arg Phe Glu Leu Glu Val Asp Asp Ser Val Thr Glu 
40 45 50 

get gac eta aag aaa att get gaa acc etc etc gca aac acc gtc ate 307 
Ala Asp Leu Lys Lys He Ala Glu Thr Leu Leu Ala Asn Thr Val He 
55 60 65 

gaa gac ttc gat gtg gtg gga gtt gag gtc gcg aag tgagcgccaa 353 
Glu Asp Phe Asp Val Val Gly Val Glu Val Ala Lys 
70 75 80 

aatcggtgtc att 366 



<210> 1090 
<211> 81 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1090 

Val Ala Arg Val Val Val Asn Val Met Pro Lys Ala Glu He Leu Asp 
15 10 15 

Pro Gin Gly Gin Ala Val His Arg Ala Leu Gly Arg lie Gly Val Ser 
20 25 30 

Gly Val Ser Asp Val Arg Gin Gly Lys Arg Phe Glu Leu Glu Val Asp 
35 40 45 

Asp Ser Val Thr Glu Ala Asp Leu Lys Lys He Ala Glu Thr Leu Leu 
50 55 60 

Ala Asn Thr Val He Glu Asp Phe Asp Val Val Gly Val Glu Val Ala 
65 70 75 80 

Lys 
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<210> 1091 
<211> 498 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (475) 

<223> RXC00560 

<400> 1091 

aaggacgact tctggggagc ggtgtggatt ctcacgggga ttctcatgcg gattatcaga 60 

catatggaca ctttaacggt tcgtactagg ctgatgcttc atg agg att gat ccg 115 

Met Arg lie Asp Pro 
1 5 

ctg gaa acc egg caa gec gta ttg gec gtc aaa gac tgg att gaa ggg 163 
Leu Glu Thr Arg Gin Ala Val Leu Ala Val Lys Asp Trp lie Glu Gly 
10 15 20 

gag gga gac gtc aaa aag cct ggt cgt gcg gca ctt gec gec gca act 211 
Glu Gly Asp Val Lys Lys Pro Gly Arg Ala Ala Leu Ala Ala Ala Thr 
25 30 35 

cgc ctg age gtc cga ctg etc gcg caa cac gcg ccg gga aac age gtg 259 
Arg Leu Ser Val Arg Leu Leu Ala Gin His Ala Pro Gly Asn Ser Val 
40 45 50 

gag gtg egg gta ccc cca ttt gtt gcg gtg caa tgc ata gag ggg cca 307 
Glu Val Arg Val Pro Pro Phe Val Ala Val Gin Cys lie Glu Gly Pro 
55 60 65 

aaa cat aca cgc ggc aca cca ccc aac gtg gtg gag acc gac gee aag 355 
Lys His Thr Arg Gly Thr Pro Pro Asn Val Val Glu Thr Asp Ala Lys 
70 75 80 85 

acc tgg tta cgc tta gca cct ggg caa acc aca ttt gat gca gaa ttt 403 
Thr Trp Leu Arg Leu Ala Pro Gly Gin Thr Thr Phe Asp Ala Glu Phe 
QO P i I flffl 

gaa age gga aaa att age gca tea ggt acc cga gee aaa gag att gcg 451 
Glu Ser Gly Lys lie Ser Ala Ser Gly Thr Arg Ala Lys Glu lie Ala 
105 110 115 

gac tgg tta cca gtg gtc aaa ctt tagatttcct aatgetcatt agt 498 
Asp Trp Leu Pro Val Val Lys Leu 
120 125 



<210> 1092 
<211> 125 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1092 

Met Arg Tie Asp Pro Leu Glu Thr Arg Gin Ala Val Leu Ala Val Lys 
15 10 15 
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Asp Trp lie Glu Gly Glu Gly Asp Val Lys Lys Pro Gly Arg Ala Ala 
20 25 30 

Leu Ala Ala Ala Thr Arg Leu Ser Val Arg Leu Leu Ala Gin His Ala 
35 40 45 

Pro Gly Asn Ser Val Glu Val Arg Val Pro Pro Phe Val Ala Val Gin 
50 55 60 

Cys lie Glu Gly Pro Lys His Thr Arg Gly Thr Pro Pro Asn Val Val 
65 70 75 80 

Glu Thr Asp Ala Lys Thr Trp Leu Arg Leu Ala Pro Gly Gin Thr Thr 
85 90 95 

Phe Asp Ala Glu Phe Glu Ser Gly Lys He Ser Ala Ser Gly Thr Arg 
100 105 110 



Ala Lys Glu He Ala Asp Trp Leu Pro Val Val Lys Leu 
115 120 125 



<210> 1093 
<211> 1305 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1282) 
<223> RXC01088 

<400> 1093 

tgccttgagt ctaattctcc cgcccgtgcg atgggtttaa gctggactga taaacctttt 60 

gtgaaccgaa ttttttaact gatttgaaga agcgagaata atg gga ctg tgg ate 115 

Met Gly Leu Trp He 

1 5 

gat gca acc get ggc gtt gca ggg gat atg ttg ctg gga gca etc att 163 

Asp Ala Thr Ala Gly Val Ala Gly Asp Met Leu Leu Gly Ala Leu He 

10 15 20 

gat gca ggt gca gaa eta gaa aaa ate caa cag gtt gtg gaa gca gtc 211 

Asp Ala Gly Ala Glu Leu Glu Lys He Gin Gin Val Val Glu Ala Val 
25 30 35 

ate ccc ggt gac gtg etc ttg cgc acc gaa gag gta gtg cgc caa ggc 259 
lie Pro Gly Asp Val Leu Leu Arg Thr Glu Glu Val Val Arg Gin Gly 
40 45 50 

caa cga ggc ate aag ctg cat gtg gac gca caa cat gaa cac cat cat 307 
Gin Arg Gly lie Lys Leu His Val Asp Ala Gin His Glu His His His 
55 60 65 

cac cgc cac tta age acc att aaa gaa ctg ctt gtc aat get gac ate 355 
His Arg His Leu Ser Thr lie Lys Glu Leu Leu Val Asn Ala Asp lie 
70 75 80 85 

cct gaa caa acc aag cag gat gee tta ggc gtt ttt gaa etc ate get 403 
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Pro Glu Gin Thr Lys Gin Asp Ala Leu Gly Val Phe Glu Leu lie Ala 
90 95 100 

ate get gaa gga aaa gtc cac ggc ate gag ccg gag aaa ate cac ttc 451 
lie Ala Glu Gly Lys Val His Gly lie Glu Pro Glu Lys lie His Phe 
105 110 115 

cat gag gta gga get tgg gat tec ate gca gac att gtg ggt gtg tgc 499 
His Glu Val Gly Ala Trp Asp Ser lie Ala Asp lie Val Gly Val Cys 
120 125 130 

gaa gcg ate agg cag ctt aac cca ggt ttg att get gca tct ccg att 547 
Glu Ala lie Arg Gin Leu Asn Pro Gly Leu lie Ala Ala Ser Pro lie 
135 140 145 

get tta gga ttc gga cgc ate aag gca get cac gga gat att cca gtg 595 
Ala Leu Gly Phe Gly Arg lie Lys Ala Ala His Gly Asp lie Pro Val 
150 155 160 165 

cca gtt cca gee gtg gca gag ctg gtg aaa ggc tgg ccc ace caa ace 643 
Pro Val Pro Ala Val Ala Glu Leu Val Lys Gly Trp Pro Thr Gin Thr 
170 175 180 

gga get ctt atg gag age ace gaa cct gtt ggt gaa tta gee ace cca 691 
Gly Ala Leu Met Glu Ser Thr Glu Pro Val Gly Glu Leu Ala Thr Pro 
185 190 195 

act ggt gtt gcg ttg ate cgt cac ttt gec ace caa gat ggc cct ttc 739 
Thr Gly Val Ala Leu lie Arg His Phe Ala Thr Gin Asp Gly Pro Phe 
200 205 210 

cca ggt ggc ate ate aat gaa gtt ggc att ggt gca gga aca aaa gat 787 
Pro Gly Gly lie lie Asn Glu Val Gly lie Gly Ala Gly Thr Lys Asp 
215 220 225 

aca gaa ggc cgt cca aat ata gtg cgc gca att ttg ttc aac ace tct 835 
Thr Glu Gly Arg Pro Asn lie Val Arg Ala lie Leu Phe Asn Thr Ser 
230 235 240 245 

agg agt aac cca gat ace cgc aca ctg gtg caa tta gaa gee aat gtt 883 
Arg Ser Asn Pro Asp Thr Arg Thr Leu Val Gin Leu Glu Ala Asn Val 
250 255 260 

gat gat caa gac cca egg ctg tgg cca gga gta ata gag ate etc ttt 931 
Asp Asp Gin Asp Pro Arg Leu Trp Pro Gly Val lie Glu lie Leu Phe 
265 270 275 

gec get ggc gca gta gat gca tgg ctg act cca att ttg atg aag aag 979 
Ala Ala Gly Ala Val Asp Ala Trp Leu Thr Pro lie Leu Met Lys Lys 
280 285 290 

ggc cgt cct gca cat agg gtg tea gca ttg gtg gat age tec gag gtg 
1027 

Gly Arg Pro Ala His Arg Val Ser Ala Leu Val Asp Ser Ser Glu Val 

295 1 300 305 

gaa gca gtg aaa ace gca tta ttt gca gec ace acg act ttt ggg ate 
1075 

Glu Ala Val Lys Thr Ala Leu Phe Ala Ala Thr Thr Thr Phe Gly lie 

310 315 320 325 
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aga tea tgg gaa gtc gaa cga gaa ggc ttg gac cgt cgt ttc gaa caa 
1123 

Arg Ser Trp Glu Val Glu Arg Glu Gly Leu Asp Arg Arg Phe Glu Gin 
330 335 340 

gtc gag gtg gac gga cac acc ate aac ate aaa ate ggt tec cgt gat 
1171 

Val Glu Val Asp Gly His Thr lie Asn lie Lys lie Gly Ser Arg Asp 
345 350 355 

gat caa gta ate agt gca cag tec gag ttt gaa gat att egg tct gca 
1219 

Asp Gin Val lie Ser Ala Gin Ser Glu Phe Glu Asp He Arg Ser Ala 
360 365 370 

gcg gtg gee ttg gga att tea gag egg gaa gtt gtg gca aga att ccg 
1267 

Ala Val Ala Leu Gly He Ser Glu Arg Glu Val Val Ala Arg He Pro 
375 380 385 

caa ggc acc acc gag taacaaccaa aaggtcgact get 
1305 

Gin Gly Thr Thr Glu 
390 



<210> 1094 
<211> 394 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1094 

Met Gly Leu Trp He Asp Ala Thr Ala Gly Val Ala Gly Asp Met Leu 
15 10 15 

Leu Gly Ala Leu He Asp Ala Gly Ala Glu Leu Glu Lys lie Gin Gin 
20 25 30 

Val Val Glu Ala Val He Pro Gly Asp Val Leu Leu Arg Thr Glu Glu 
35 40 45 

Val Val Arg Gin Gly Gin Arg Gly lie Lys Leu His Val Asp Ala Gin 
50 55 60 

His Glu His His His His Arg His Leu Ser Thr lie Lys Glu Leu Leu 
65 70 75 80 

Val Asn Ala Asp He Pro Glu Gin Thr Lys Gin Asp Ala Leu Gly Val 
85 90 95 

Phe Glu Leu lie Ala lie Ala Glu Gly Lys Val His Gly lie Glu Pro 
100 105 110 

Glu Lys lie His Phe His Glu Val Gly Ala Trp Asp Ser lie Ala Asp 
115 120 125 

lie Val Gly Val Cys Glu Ala He Arg Gin Leu Asn Pro Gly Leu lie 
130 135 140 

Ala Ala Ser Pro lie Ala Leu Gly Phe Gly Arg lie Lys Ala Ala His 
145 150 155 160 
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Gly Asp lie Pro Val Pro Val Pro Ala Val Ala Glu Leu Val Lys Gly 
165 170 175 

Trp Pro Thr Gin Thr Gly Ala Leu Met Glu Ser Thr Glu Pro Val Gly 
180 185 190 

Glu Leu Ala Thr Pro Thr Gly Val Ala Leu lie Arg His Phe Ala Thr. 
195 200 205 

Gin Asp Gly Pro Phe Pro Gly Gly lie lie Asn Glu Val Gly lie Gly 
210 215 220 

Ala Gly Thr Lys Asp Thr Glu Gly Arg Pro Asn lie Val Arg Ala lie 
225 230 235 240 

Leu Phe Asn Thr Ser Arg Ser Asn Pro Asp Thr Arg Thr Leu Val Gin 
245 250 255 

Leu Glu Ala Asn Val Asp Asp Gin Asp Pro Arg Leu Trp Pro Gly Val 
260 265 270 

lie Glu lie Leu Phe Ala Ala Gly Ala Val Asp Ala Trp Leu Thr Pro 
275 280 285 

lie Leu Met Lys Lys Gly Arg Pro Ala His Arg Val Ser Ala Leu Val 
290 295 300 

Asp Ser Ser Glu Val Glu Ala Val Lys Thr Ala Leu Phe Ala Ala Thr 
305 310 315 320 

Thr Thr Phe Gly He Arg Ser Trp Glu Val Glu Arg Glu Gly Leu Asp 
325 330 335 

Arg Arg Phe Glu Gin Val Glu Val Asp Gly His Thr He Asn He Lys 
340 345 350 

He Gly Ser Arg Asp Asp Gin Val He Ser Ala Gin Ser Glu Phe Glu 
355 360 365 

Asp He Arg Ser Ala Ala Val Ala Leu Gly He Ser Glu Arg Glu Val 
370 375 380 



Val Ala Arg He Pro Gin Gly Thr Thr Glu 
385 390 



<210> 1095 
<211> 1419 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1396) 
<223> RXC02624 

<400> 1095 

acccggtcag atccgacgtc gccggccaaa accgcaagca cctgcgcaaa cgccacagaa 60 
ggcagctcag caatcaaagt tgctgcgttt ccttccaacc gtg ctg att ccg cat 115 
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Val Leu He Pro His 
1 5 

ggc gtg gcg gtg ctt ttg gtt att att etc gec gta gec tec eta atg 163 
Gly Val Ala Val Leu Leu Val He He Leu Ala Val Ala Ser Leu Met 
10 15 20 

ttc acc aat tct tea atg gtg aat ctt teg gca acg att gca cag ctg 211 
Phe Thr Asn Ser Ser Met Val Asn Leu Ser Ala Thr He Ala Gin Leu 
25 30 35 

tgg ctt tec eta aat etc ggt gcg gtg gac ggc agt ggg gaa gtg ate 259 
Trp Leu Ser Leu Asn Leu Gly Ala Val Asp Gly Ser Gly Glu Val He 
40 45 50 

tea gta ctg ccc acg ctt ccc ggc ttt ata ttc etc tgg gee ate gec 307 
Ser Val Leu Pro Thr Leu Pro Gly Phe lie Phe Leu Trp Ala lie Ala 
55 60 65 

gcg cgc ate cac cgc gca gtc aaa gat cgt gtc age ate gee gac tta 355 
Ala Arg lie His Arg Ala Val Lys Asp Arg Val Ser He Ala Asp Leu 
7 0 75 80 85 

ggc gtc etc gca gca etc gtc etc ggc ate ccg ctt gcg etc acc gee 403 
Gly Val Leu Ala Ala Leu Val Leu Gly lie Pro Leu Ala Leu Thr Ala 
90 95 100 

ate gca gcg ttc atg ctt ttc gac gee tec age gtc etc aac gtc gag 451 
He Ala Ala Phe Met Leu Phe Asp Ala Ser Ser Val Leu Asn Val Glu 
105 110 115 

gtc ccg cca ate acg cgc etc eta cgc gtg atg ttg ttc cac etc age 499 
Val Pro Pro lie Thr Arg Leu Leu Arg Val Met Leu Phe His Leu Ser 
120 125 130 

gec etc ttc etc ggc atg ggg cca cgc ctg tgg cag gcg ttg gcg cgc 547 
Ala Leu Phe Leu Gly Met Gly Pro Arg Leu Trp Gin Ala Leu Ala Arg 
135 140 145 

cgc tac ggt get cca gaa tgg ctt ate gac gee ate acc caa get ttc 595 
Arg Tyr Gly Ala Pro Glu Trp Leu lie Asp Ala lie Thr Gin Ala Phe 
150 155 160 165 

cgc ttc etc ate gca ttt gga aca gtc tec ttg gtt tec gtg etc gtg 643 
Arg Phe Leu lie Ala Phe Gly Thr Val Ser Leu Val Ser Val Leu Val 
170 175 180 

atg acc gcg ate aac cac agt gca ttc acc gcg acc atg cag ggt tac 691 
Met Thr Ala lie Asn His Ser Ala Phe Thr Ala Thr Met Gin Gly Tyr 
185 190 195 

gac gac tec gee tct gtt gtg gee ttg ate gtc ctg age att ctg tat 739 
Asp Asp Ser Ala Ser Val Val Ala Leu lie Val Leu Ser lie Leu Tyr 
200 205 210 

ctg ccc aac atg atg ate ttt gcg atg ggc aat ctg ate ggc tea ccc 787 
Leu Pro Asn Met Met lie Phe Ala Met Gly Asn Leu He Gly Ser Pro 
215 220 225 

ctt tac ttc ggt gac gee tec ate age gtc ttc age gtg cat tec gtt 835 
Leu Tyr Phe Gly Asp Ala Ser lie Ser Val Phe Ser Val His Ser Val 
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230 235 240 245 

cca ttg cca ccg ctt ccc ate etc gca get etc ccc age gaa gee etc 883 
Pro Leu Pro Pro Leu Pro lie Leu Ala Ala Leu Pro Ser Glu Ala Leu 
250 255 260 

tea tgg gca gtg gec tta ctg gtc ate cct gca att att gee ace tgg 931 
Ser Trp Ala Val Ala Leu Leu Val He Pro Ala He He Ala Thr Trp 
265 270 275 

gtc tgc gtg aga aac ccc atg cgc ctt gec gtg aac aca aca gca gca 979 
Val Cys Val Arg Asn Pro Met Arg Leu Ala Val Asn Thr Thr Ala Ala 
280 285 290 

gtc att tea gca ctg tgt ttc etc gtc ctg gca gtt ttc gec ggc gga 
1027 

Val He Ser Ala Leu Cys Phe Leu Val Leu Ala Val Phe Ala Gly Gly 
295 300 305 

acc ttg ggc gta tac aac tac gtc gga etc aac etc ctg gcg tea gtt 
1075 

Thr Leu Gly Val Tyr Asn Tyr Val Gly Leu Asn Leu Leu Ala Ser Val 

310 315 320 325 

ggc eta gtt ttc gtc tat ttc gee etc gtt gga etc etc ate gec gga 
1123 

Gly Leu Val Phe Val Tyr Phe Ala Leu Val Gly Leu Leu He Ala Gly 
330 335 340 

ate gac aag ctg cgc aac cct gta gaa gtt aag tct gtt aag get gtg . 
1171 

He Asp Lys Leu Arg Asn Pro Val Glu Val Lys Ser Val Lys Ala Val 
345 350 355 

get gtt gtg gag ccc gag cct gaa gaa gtt gaa gag gac gaa gag gag 
1219 

Ala Val Val Glu Pro Glu Pro Glu Glu Val Glu Glu Asp Glu Glu Glu 
360 365 370 

cat gtt gaa gaa gaa gta gat gag gag gaa gag gaa gtt gag gaa ggg 
1267 

His Val Glu Glu Glu Val Asp Glu Glu Glu Glu Glu Val Glu Glu Gly 

rn 3oo ?»i 

gta gaa gag gtc gaa gaa gac gac gca gag gat cct gaa gag aat cct 
1315 

Val Glu Glu Val Glu Glu Asp Asp Ala Glu Asp Pro Glu Glu Asn Pro 

390 395 400 405 

gaa gag gaa gaa tec gac gaa gaa att gag aca gaa act gag get gaa 
1363 

Glu Glu Glu Glu Ser Asp Glu Glu He Glu Thr Glu Thr Glu Ala Glu 
410 415 420 

gaa acc aat gat ggt tec gag gee gaa gac cgt taacatatct gttgtgaatt 
1416 

Glu Thr Asn Asp Gly Ser Glu Ala Glu Asp Arg 
425 430 

ctg 
1419 
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<210> 1096 
<211> 432 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1096 

Val Leu lie Pro His Gly Val Ala Val Leu Leu Val He He Leu Ala 
15 10 15 

Val Ala Ser Leu Met Phe Thr Asn Ser Ser Met Val Asn Leu Ser Ala 
20 25 30 

Thr He Ala Gin Leu Trp Leu Ser Leu Asn Leu Gly Ala Val Asp Gly 
35 40 45 

Ser Gly Glu Val He Ser Val Leu Pro Thr Leu Pro Gly Phe He Phe 
50 55 60 

Leu Trp Ala He Ala Ala Arg He His Arg Ala Val Lys Asp Arg Val 
65 70 75 80 

Ser lie Ala Asp Leu Gly Val Leu Ala Ala Leu Val Leu Gly He Pro 
85 90 ' 95 

Leu Ala Leu Thr Ala lie Ala Ala Phe Met Leu Phe Asp Ala Ser Ser 
100 105 110 

Val Leu Asn Val Glu Val Pro Pro He Thr Arg Leu Leu Arg Val Met 
115 120 125 

Leu Phe His Leu Ser Ala Leu Phe Leu Gly Met Gly Pro Arg Leu Trp 
130 135 140 

Gin Ala Leu Ala Arg Arg Tyr Gly Ala Pro Glu Trp Leu He Asp Ala 
145 150 155 160 

He Thr Gin Ala Phe Arg Phe Leu He Ala Phe Gly Thr Val Ser Leu 
165 170 175 

Val Ser Val Leu Val Met Thr Ala He Asn His Ser Ala Phe Thr Ala 
180 185 190 

Thr Met Gin Gly Tyr Asp Asp Ser Ala Ser Val Val Ala Leu He Val 
195 200 205 

Leu Ser He Leu Tyr Leu Pro Asn Met Met He Phe Ala Met Gly Asn 
210 215 220 

Leu He Gly Ser Pro Leu Tyr Phe Gly Asp Ala Ser He Ser Val Phe 
225 230 235 240 

Ser Val His Ser Val Pro Leu Pro Pro Leu Pro He Leu Ala Ala Leu 
245 250 255 

Pro Ser Glu Ala Leu Ser Trp Ala Val Ala Leu Leu Val He Pro Ala 
260 265 270 

lie lie Ala Thr Trp Val Cys Val Arg Asn Pro Met Arg Leu Ala Val 
275 280 285 
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Asn Thr Thr Ala Ala Val lie Ser Ala Leu Cys Phe Leu Val Leu Ala 
290 295 300 

Val Phe Ala Gly Gly Thr Leu Gly Val Tyr Asn Tyr Val Gly Leu Asn 
305 310 315 320 

Leu Leu Ala Ser Val Gly Leu Val Phe Val Tyr Phe Ala Leu Val Gly 
325 330 335 

Leu Leu lie Ala Gly lie Asp Lys Leu Arg Asn Pro Val Glu Val Lys 
340 345 350 

Ser Val Lys Ala Val Ala Val Val Glu Pro Glu Pro Glu Glu Val Glu 
355 360 365 

Glu Asp Glu Glu Glu His Val Glu Glu Glu Val Asp Glu Glu Glu Glu 
370 375 380 

Glu Val Glu Glu Gly Val Glu Glu Val Glu Glu Asp Asp Ala Glu Asp 
385 390 395 400 

Pro Glu Glu Asn Pro Glu Glu Glu Glu Ser Asp Glu Glu lie Glu Thr 
405 410 415 

Glu Thr Glu Ala Glu Glu Thr Asn Asp Gly Ser Glu Ala Glu Asp Arg 
420 425 430 



<210> 1097 
<211> 603 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> RXC02665 

Mfini> um 



caaggcgacc caatggcgtt taaagtaaca acccccattg atatgatgct ggcacaacgc 60 

atcaccgacg aagccgaacc cacaatattt gaggtaccag gtg act aac cca ate 115 

Val Thr Asn Pro lie 
1 5 

ate ccc cgc gta gga ate gee aca gac gec cac caa ate gaa gcg gga 163 
lie Pro Arg Val Gly lie Ala Thr Asp Ala His Gin lie Glu Ala Gly 
10 15 20 

aaa ccc tgc tgg ate gec tgc etc etc ttt gaa ggc gtc gac ggc tgc 211 
Lys Pro Cys Trp lie Ala Cys Leu Leu Phe Glu Gly Val Asp Gly Cys 
25 30 35 

gaa ggc cac tec gac ggt gat gtt gta get cat gca att gtg gat get 259 
Glu Gly His Ser Asp Gly Asp Val Val Ala His Ala lie Val Asp Ala 
40 45 50 
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etc ctt tct gee tct ggt ctg ggg gat ttg ggc tct ttc gtt ggt gtg 307 
Leu Leu Ser Ala Ser Gly Leu Gly Asp Leu Gly Ser Phe Val Gly Val 
55 60 65 

egg aga cct gaa tac gat ggt gtt tct ggt aca cag ttg ttg aag gaa 355 
Gly Arg Pro Glu Tyr Asp Gly Val Ser Gly Thr Gin Leu Leu Lys Glu 
70 75 80 85 

gtt egg gag ctg ctt teg gca cac ggg tac gtc att gga aat gtc gec 403 
Val Arg Glu Leu Leu Ser Ala His Gly Tyr Val lie Gly Asn Val Ala 
90 95 100 

gec caa ctg gtt ggc caa acc ccc aaa ttt gga ccc cgc cgc gaa gaa 451 
Ala Gin Leu Val Gly Gin Thr Pro Lys Phe Gly Pro Arg Arg Glu Glu 
105 110 115 

gca caa caa gtc ate tec gaa ate ate ggc gca cca tgc tea ctg tct 499 
Ala Gin Gin Val He Ser Glu He He Gly Ala Pro Cys Ser Leu Ser 
120 125 130 

gee acc acc act gat cac atg gga ttc act ggt cgc age gag ggt cgt 547 
Ala Thr Thr Thr Asp His Met Gly Phe Thr Gly Arg Ser Glu Gly Arg 
135 140 145 

gca teg gta gca acg gca gtg gtg tgg aag get taagttttct gtagggattg 600 
Ala Ser Val Ala Thr Ala Val Val Trp Lys Ala 
150 155 160 



ggc 



603 



<210> 1098 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1098 

Val Thr Asn Pro He He Pro Arg Val Gly He Ala Thr Asp Ala His 
15 10 15 

Gin He Glu Ala Gly Lys Pro Cys Trp He Ala Cys Leu Leu Phe Glu 
20 25 30 

Gly Val Asp Gly Cys Glu Gly His Ser Asp Gly Asp Val Val Ala His 
35 40 45 

Ala He Val Asp Ala Leu Leu Ser Ala Ser Gly Leu Gly Asp Leu Gly 
50 55 60 

Ser Phe Val Gly Val Gly Arg Pro Glu Tyr Asp Gly Val Ser Gly Thr 
65 70 75 80 

Gin Leu Leu Lys Glu Val Arg Glu Leu Leu Ser Ala His Gly Tyr Val 
85 90 95 

He Gly Asn Val Ala Ala Gin Leu Val Gly Gin Thr Pro Lys Phe Gly 
100 105 HO 

Pro Arg Arg Glu Glu Ala Gin Gin Val He Ser Glu lie lie Gly Ala 
115 120 125 
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Pro Cys Ser Leu Ser Ala Thr Thr Thr Asp His Met Gly Phe Thr Gly 

130 135 140 

Arg Ser Glu Gly Arg Ala Ser Val Ala Thr Ala Val Val Trp Lys Ala 

145 150 155 160 



<210> 1099 
<211> 1689 
<212> DNA 

<213> Cory-nebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1666) 
<223> RXC02770 

<400> 1099 

tcgccggggc aaaaaccgta taattacagt cctattacga ttcggggaaa ggctgggtac 60 

ttcacacatg ttgtttcgga agtcacgcag cgcggtaatc atg ttg gtt gca gcg 115 

Met Leu Val Ala Ala 
1 5 

tta gtg atg aca age tgt ggt gat ggg gaa ccg gaa cca acc age cac 163 
Leu Val Met Thr Ser Cys Gly Asp Gly Glu Pro Glu Pro Thr Ser His 
10 15 20 

caa aca age ctt ttc ggc tac gca gtt aac tct teg ctg get aca acc 211 
Gin Thr Ser Leu Phe Gly Tyr Ala Val Asn Ser Ser Leu Ala Thr Thr 
25 30 35 

aac gcg gcg teg ctg ttg gga gtg get aat gat get ggt ctt ttg get 259 
Asn Ala Ala Ser Leu Leu Gly Val Ala Asn Asp Ala Gly Leu Leu Ala 
40 45 50 

gee aga gtg tat ccg ggt gtg tat gtt cag ggt cct tct ggg cag atg 307 
Ala Arg Val Tyr Pro Gly Val Tyr Val Gin Gly Pro Ser Gly Gin Met 
55 60 65 

att ccc aac act gat ctt get tec acg cag gta ttg ccg ggt att aac 355 
lie Pro Asn Thr Asp Leu Ala Ser Thr Gin Val Leu Pro Gly lie Asn 
70 75 80 85 

cgc cag gtg att tac act ate aat gaa gat gec acc tac tea gat ggt 403 
Arg Gin Val lie Tyr Thr lie Asn Glu Asp Ala Thr Tyr Ser Asp Gly 
90 95 100 

cag cct gtg gtg tgt gat gat ttt ctg etc tct gcg aca get ggg cag 451 
Gin Pro Val Val Cys Asp Asp Phe Leu Leu Ser Ala Thr Ala Gly Gin 
105 110 115 

atg ccg gaa ctg ttc cag tec cat gtg cca ttg acc teg cag att gag 499 
Met Pro Glu Leu Phe Gin Ser His Val Pro Leu Thr Ser Gin lie Glu 
120 125 130 

cga gtg gac tgt gta tct ggt tct aaa gta gec acc gtg gtg ttc aag 547 
Arg Val Asp Cys Val Ser Gly Ser Lys Val Ala Thr Val Val Phe Lys 



1500 



WO (I1/II0SM? 



PCT1B00 W>923 



135 140 145 

gaa gac etc ggt gag cgt tgg cgt tat ctt ttt gag cag ggc gat ttg 595 
Glu Asp Leu Gly Glu Arg Trp Arg Tyr Leu Phe Glu Gin Gly Asp Leu 
150 155 160 " 165 

ttg cca gec cat gec gtt get tec aaa gca ggt atg ace ttg gag gag 643 
Leu Pro Ala His Ala Val Ala Ser Lys Ala Gly Met Thr Leu Glu Glu 
170 175 180 

ctt aat cag gcg ttg aag gat aag gat cct gaa gcg ttg act gaa cct 691 
Leu Asn Gin Ala Leu Lys Asp Lys Asp Pro Glu Ala Leu Thr Glu Pro 
185 190 195 

get cgt gtg tgg age gaa ggt ttc cag ctg tec cag ttt gat cca gag 739 
Ala Arg Val Trp Ser Glu Gly Phe Gin Leu Ser Gin Phe Asp Pro Glu 
200 205 210 

ctg cag acg get ttt ggc ccg tac aag gtg gat tct gtg ggt gaa ttc 787 
Leu Gin Thr Ala Phe Gly Pro Tyr Lys Val Asp Ser Val Gly Glu Phe 
215 220 225 

ggc gaa gtc aag ctg gta cgc aat gag ttt tac agt ggc gac cag gcg 835 
Gly Glu Val Lys Leu Val Arg Asn Glu Phe Tyr Ser Gly Asp Gin Ala 
230 235 240 ~ 245 

gtt gaa gca gaa ate acg atg tgg cct aaa ggc teg gat etc age gee 883 
Val Glu Ala Glu lie Thr Met Trp Pro Lys Gly Ser Asp Leu Ser Ala 
250 255 260 

att gcg gat aat gga aac ctt cag ate gca cat gtt gtg gcg tgg gag 931 
lie Ala Asp Asn Gly Asn Leu Gin lie Ala His Val Val Ala Trp Glu 
265 270 275 

age gag ccg tgg gta aat cgc gat gac cca ttg aat cct tat gac att 979 
Ser Glu Pro Trp Val Asn Arg Asp Asp Pro Leu Asn Pro Tyr Asp lie 
280 285 290 

aag gaa gag gtc ggt gtt ttg act gag cag etc ace ttg gec agt gec 
1027 

Lys Glu Glu Val Gly Val Leu Thr Glu Gin Leu Thr Leu Ala Ser Ala 
295 300 305 

ggt gtg ttt tac get gcg gag gee egg cag gcg ttt gcg gee tgc gtt 
1075 

Gly Val Phe Tyr Ala Ala Glu Ala Arg Gin Ala Phe Ala Ala Cys Val 

310 315 320 J 325 

gac cag gaa gcg gtg get gcg gcg teg tea age ate tct gga ate gat 
1123 

Asp Gin Glu Ala Val Ala Ala Ala Ser Ser Ser He Ser Gly He Asp 

330 335 340 

gtg cct gee gta ggt gtg cac teg gtg cgt cac caa aat ccg gtc gtg 
1171 

Val Pro Ala Val Gly Val His Ser Val Arg His Gin Asn Pro Val Val 
345 350 355 

cac caa ate ggt gat ctg cca gca cag cac atg gcg gtg gat att aat 
1219 

His Gin lie Gly Asp Leu Pro Ala Gin His Met Ala Val Asp He Asn 
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360 365 370 

gcc gca tea gcg ttg gcg ggt caa tec ate cgc att ggc tac gac gga 
1267 

Ala Ala Ser Ala Leu Ala Gly Gin Ser lie Arg lie Gly Tyr Asp Gly 

375 380 385 

ccc gat gag cgc aag get gca atg gtg gag gcg att cgc caa agt tgt 
1315 

Pro Asp Glu Arg Lys Ala Ala Met Val Glu Ala lie Arg Gin Ser Cys 

390 395 400 405 

gag cct gcc ggt ate acc gtt ate gat gcg teg cag gag get gtt agt 
1363 

Glu Pro Ala Gly lie Thr Val lie Asp Ala Ser Gin Glu Ala Val Ser 
410 415 420 

ctt aat gat etc agt cga acc gaa gtc agt gaa tgg ggc tat gag cag 
1411 

Leu Asn Asp Leu Ser Arg Thr Glu Val Ser Glu Trp Gly Tyr Glu Gin 
425 430 435 

tac ttc gaa ggg aca ctt gac get gtt ctg cgt aca gtg gat cca cat 
1459 

Tyr Phe Glu Gly Thr Leu Asp Ala Val Leu Arg Thr Val Asp Pro His 
440 445 450 

egg gag tat gaa aat gcc aat acc att gga act gat gcg gag teg acg 
1507 

Arg Glu Tyr Glu Asn Ala Asn Thr lie Gly Thr Asp Ala Glu Ser Thr 
455 460 465 

agg cgc act gaa gaa caa ttg tgg get gaa gtc cca tea att cca eta 
1555 

Arg Arg Thr Glu Glu Gin Leu Trp Ala Glu Val Pro Ser lie Pro Leu 

470 475 480 485 

gca gcg caa ccc cga gtg ttt gtg ata gat cgc aca gtc ggt aac gtt 
1603 

Ala Ala Gin Pro Arg Val Phe Val lie Asp Arg Thr Val Gly Asn Val 
490 495 500 



yjiit 9+* mm* mmm 9mm ■» « g i» 99 * * * • 99* *9 9 m m m a teg m mm e gfc U99 

1651 

Val Val Asn Thr Asp Leu Ala Gly lie Gly Trp Asn Met Asp Arg Trp 

505 510 515 

tec aga agt gag gaa taagtagtga gegaacaage tct 
1689 

Ser Arg Ser Glu Glu 
520 



<210> 1100 
<211> 522 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1100 

Met Leu Val Ala Ala Leu Val Met Thr Ser Cys Gly Asp Gly Glu Pro 
15 10 15 
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Glu Pro Thr Ser His Gin Thr Ser Leu Phe Gly Tyr Ala Val Asn Ser 
20 25 30 

Ser Leu Ala Thr Thr Asn Ala Ala Ser Leu Leu Gly Val Ala Asn Asp 
35 40 45 

Ala Gly Leu Leu Ala Ala Arg Val Tyr Pro Gly Val Tyr Val Gin Gly 
50 55 60 

Pro Ser Gly Gin Met He Pro Asn Thr Asp Leu Ala Ser Thr Gin Val 
65 70 75 80 

Leu Pro Gly He Asn Arg Gin Val He Tyr Thr He Asn Glu Asp Ala 
85 90 95 

Thr Tyr Ser Asp Gly Gin Pro Val Val Cys Asp Asp Phe Leu Leu Ser 
100 105 110 

Ala Thr Ala Gly Gin Met Pro Glu Leu Phe Gin Ser His Val Pro Leu 
115 120 125 

Thr Ser Gin He Glu Arg Val Asp Cys Val Ser Gly Ser Lys Val Ala 
130 135 140 

Thr Val Val Phe Lys Glu Asp Leu Gly Glu Arg Trp Arg Tyr Leu Phe 
145 150 155 160 

Glu Gin Gly Asp Leu Leu Pro Ala His Ala Val Ala Ser Lys Ala Gly 
165 170 175 

Met Thr Leu Glu Glu Leu Asn Gin Ala Leu Lys Asp Lys Asp Pro Glu 
180 185 190 

Ala Leu Thr Glu Pro Ala Arg Val Trp Ser Glu Gly Phe Gin Leu Ser 
195 200 205 

Gin Phe Asp Pro Glu Leu Gin Thr Ala Phe Gly Pro Tyr Lys Val Asp 
210 215 220 

Ser Val Gly Glu Phe Gly Glu Val Lys Leu Val Arg Asn Glu Phe Tyr 
225 230 235 240 

Ser Gly Asp Gin Ala Val Glu Ala Glu He Thr Met Trp Pro Lys Gly 
245 250 255 

Ser Asp Leu Ser Ala He Ala Asp Asn Gly Asn Leu Gin He Ala His 
260 265 270 

Val Val Ala Trp Glu Ser Glu Pro Trp Val Asn Arg Asp Asp Pro Leu 
275 280 285 

Asn Pro Tyr Asp He Lys Glu Glu Val Gly Val Leu Thr Glu Gin Leu 
290 295 300 

Thr Leu Ala Ser Ala Gly Val Phe Tyr Ala Ala Glu Ala Arg Gin Ala 
305 310 315 320 



Phe Ala Ala Cys Val Asp Gin Glu Ala Val Ala Ala Ala Ser Ser Ser 
325 330 335 
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lie Ser Gly lie Asp Val Pro Ala Val Gly Val His Ser Val Arg His 
340 345 350 

Gin Asn Pro Val Val His Gin lie Gly Asp Leu Pro Ala Gin His Met 
355 360 365 

Ala Val Asp lie Asn Ala Ala Ser Ala Leu Ala Gly Gin Ser lie Arg 
370 375 380 

lie Gly Tyr Asp Gly Pro Asp Glu Arg Lys Ala Ala Met Val Glu Ala 
385 390 395 400 

lie Arg Gin Ser Cys Glu Pro Ala Gly He Thr Val He Asp Ala Ser 
405 410 415 

Gin Glu Ala Val Ser Leu Asn Asp Leu Ser Arg Thr Glu Val Ser Glu 
420 425 430 

Trp Gly Tyr Glu Gin Tyr Phe Glu Gly Thr Leu Asp Ala Val Leu Arg 
435 440 445 

Thr Val Asp Pro His Arg Glu Tyr Glu Asn Ala Asn Thr He Gly Thr 
450 455 460 

Asp Ala Glu Ser Thr Arg Arg Thr Glu Glu Gin Leu Trp Ala Glu Val 
465 470 475 480 

Pro Ser He Pro Leu Ala Ala Gin Pro Arg Val Phe Val He Asp Arg 
485 490 495 

Thr Val Gly Asn Val Val Val Asn Thr Asp Leu Ala Gly He Gly Trp 
500 505 510 

Asn Met Asp Arg Trp Ser Arg Ser Glu Glu 
515 520 



<210> 1101 

<211> 408 

<212> DNA 

<213> Corynebacterium glutamicum 
liDQi 



<221> CDS 

<222> (101) . . (385) 

<223> RXC02238 

<400> 1101 

ggcgcttagc caaaacatag agcggtaggg tatgcttatc cgattgagca acctttcccg 60 

ctcttaacac tactgtccat atacttttga aaaggtgtca gtg acc aac gtg age 115 

Val Thr Asn Val Ser 
1 5 

aac gag acc aac gec acc aag gec gtc ttc gat ccg cca gtg ggc att 163 

Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp Pro Pro Val Gly lie 
10 15 20 

acc get cct ccg ate gat gaa ctg ctg gat aag gtc act tec aag tac 211 
Thr Ala Pro Pro He Asp Glu Leu Leu Asp Lys Val Thr Ser Lys Tyr 
25 30 35 
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gcc etc gtg ate ttc gca gec aag cgt gcg cgc cag ate aac age ttc 259 
Ala Leu Val He Phe Ala Ala Lys Arg Ala Arg Gin He Asn Ser Phe 
40 45 50 

tac cat cag gca gat gag gga gta ttc gag ttc ate gga cca ttg gtt 307 
Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe He Gly Pro Leu Val 
55 60 65 

act ccg cag cca ggc gaa aag cca ctt tct att get ctg cgt gag ate 355 
Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He Ala Leu Arg Glu He 
70 75 80 ~ 85 

aat gca ggt ctg ttg gac cac gag gaa ggt taaaagacct tataacttca 405 
Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
90 95 

cac 408 



<210> 1102 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1102 

Val Thr Asn Val Ser Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp 
1 5 10 15 

Pro Pro Val Gly He Thr Ala Pro Pro He Asp Glu Leu Leu Asp Lys 
20 25 30 

Val Thr Ser Lys Tyr Ala Leu Val He Phe Ala Ala Lys Arg Ala Arg 
35 40 45 

Gin He Asn Ser Phe Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe 
50 55 60 

He Gly Pro Leu Val Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He 
65 70 75 80 

Ala Leu Arg Glu He Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
85 90 95 



<210> 1103 
<211> 1298 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1275) 
<223> RXC01946 

<400> 1103 

ate cgc aag tac tec agg etc gag gaa caa ttc cag teg etc ggc ggc 48 
He Arg Lys Tyr Ser Arg Leu Glu Glu Gin Phe Gin Ser Leu Gly Gly 
15 10 15 

tac gaa get gac gcc gaa gca gcc cag ate tgc gac aac etc ggc etc 96 
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Tyr Glu Ala Asp Ala Glu Ala Ala Gin lie Cys Asp Asn Leu Gly Leu 

20 25 30 

gag gca cgc ate etc gac cag cag ctt aaa acc ctg tec ggc ggc cag 144 

Glu Ala Arg lie Leu Asp Gin Gin Leu Lys Thr Leu Ser Gly Gly Gin 

35 * 40 45 

cgc cgc cgc gtc gag ttg gcg cag ate etc ttc gec gec acc aac ggc 192 

Arg Arg Arg Val Glu Leu Ala Gin lie Leu Phe Ala Ala Thr Asn Gly 
50 55 60 

tec ggc aaa tea aaa acc aca ttg ctt etc gac gag ccc acc aac cac 240 

Ser Gly Lys Ser Lys Thr Thr Leu Leu Leu Asp Glu Pro Thr Asn His 

65 70 75 80 

ttg gac gca gac teg ate acc tgg etc cgt gac ttc ctg gcg aag cac 288 

Leu Asp Ala Asp Ser lie Thr Trp Leu Arg Asp Phe Leu Ala Lys His 

85 90 95 

gaa ggt gga ctg ate atg att teg cac gac gtc gaa ctg ctt ggc gec 336 

Glu Gly Gly Leu lie Met lie Ser His Asp Val Glu Leu Leu Gly Ala 

100 105 110 

gta tgt aac aag att tgg tac etc gac gca gta cgc age gaa gec gat 384 

Val Cys Asn Lys lie Trp Tyr Leu Asp Ala Val Arg Ser Glu Ala Asp 

115 120 125 

gtc tac aac atg ggc ttt age aaa tac gtc gat gca cgt gca etc gat 432 

Val Tyr Asn Met Gly Phe Ser Lys Tyr Val Asp Ala Arg Ala Leu Asp 
130 135 140 

gaa gca cgc cga cgc cgt gag cgc gca aac gec gaa aag aag gec gga 480 

Glu Ala Arg Arg Arg Arg Glu Arg Ala Asn Ala Glu Lys Lys Ala Gly 

145 150 155 160 

gec etc aag gac cag get gca cgc etc ggc gcg aaa gca acc aag get 528 

Ala Leu Lys Asp Gin Ala Ala Arg Leu Gly Ala Lys Ala Thr Lys Ala 

165 170 175 

gee gca get aag cag atg ate gec cgt gcg gaa cga atg ate gac aac 576 

Ala Ala Ala Lys Gin Met lie Ala Arg Ala Glu Arg Met lie Asp Asn 

180 185 190 

etc gac gaa ate cgc gta get gac cgc gec gec aac ate gtt ttc cca 624 

Leu Asp Glu lie Arg Val Ala Asp Arg Ala Ala Asn lie Val Phe Pro 

195 200 205 

gaa cca gca ccc tgt gga aaa acc cca etc aac gec aag ggc ctg acc 672 

Glu Pro Ala Pro Cys Gly Lys Thr Pro Leu Asn Ala Lys Gly Leu Thr 
210 215 220 

aag atg tac ggc tec etc gaa gtc ttc gec ggc gtc gac eta gec ate 720 

Lys Met Tyr Gly Ser Leu Glu Val Phe Ala Gly Val Asp Leu Ala lie 

225 230 235 240 

gac aaa ggc tec cgc gta gtc gtc etc gga ttc aac ggt gca ggt aaa 768 

Asp Lys Gly Ser Arg Val Val Val Leu Gly Phe Asn Gly Ala Gly Lys 

245 250 255 

acc acc ctg etc aaa etc etc ccc ggt gtg gaa cgc acc gac ggc gaa 816 

Thr Thr Leu Leu Lys Leu Leu Ala Gly Val Glu Arg Thr Asp Gly Glu 
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260 265 270 

ggc ggc ate gtc acc gga tac ggc etc aaa ate ggc tac ttc gee cag 864 
Gly Gly He Val Thr Gly Tyr Gly Leu Lys He Gly Tyr Phe Ala Gin 
275 280 285 

gaa cac gac acc ate gac ccc gac aaa tec gtc tgg caa aac acc ate 912 
Glu His Asp Thr He Asp Pro Asp Lys Ser Val Trp Gin Asn Thr He 
290 295 300 

gaa gee tgc gee gac gee gac caa caa age etc cgc age etc etc gga 960 
Glu Ala Cys Ala Asp Ala Asp Gin Gin Ser Leu Arg Ser Leu Leu Gly 
305 310 315 320 

tec ttc atg ttc tec ggc gaa caa etc gac caa cca gca gga aca etc 
1008 

Ser Phe Met Phe Ser Gly Glu Gin Leu Asp Gin Pro Ala Gly Thr Leu 

325 330 * 335 

tec ggc ggt gaa aaa acc cgc etc gca ctg gee acc etc gtg tec tec 
1056 

Ser Gly Gly Glu Lys Thr Arg Leu Ala Leu Ala Thr Leu Val Ser Ser 
340 345 350 

cgc gca aac gtc ctg ctt etc gac gag ccc acc aac aac ctt gac ccg 
1104 

Arg Ala Asn Val Leu Leu Leu Asp Glu Pro Thr Asn Asn Leu Asp Pro 
355 360 365 

ate tec cgc gaa cag gtc etc gac gca ctg cgc acc tac acc ggc gca 
1152 

He Ser Arg Glu Gin Val Leu Asp Ala Leu Arg Thr Tyr Thr Gly Ala 
370 375 380 

gtc gtc ctg gtt acc cac gac ccg ggt gca gtc aag gec ctt gag cca 
1200 

Val Val Leu Val Thr His Asp Pro Gly Ala Val Lys Ala Leu Glu Pro 
385 390 395 400 

gaa cgc gtc ate gtg ctt cct gat ggc acc gag gat ctt tgg aat gat 
1248 

Glu Arg Val lie Val Leu Pro Asp Gly Thr Glu Asp Leu Trp Asn Asp 
405 410 415 

cag tac atg gaa ate gtg gaa ttg gcg taggttctaa ggctgtttat 
1295 

Gin Tyr Met Glu He Val Glu Leu Ala 
420 425 

get 
1298 



<210> 1104 
<211> 425 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 1104 

lie Arg Lys Tyr Ser Arg Leu Glu Glu Gin Phe Gin Ser Leu Gly Gly 
15 10 15 
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Tyr Glu Ala Asp Ala Glu Ala Ala Gin He Cys Asp Asn Leu Gly Leu 
20 25 30 

Glu Ala Arg He Leu Asp Gin Gin Leu Lys Thr Leu Ser Gly Gly Gin 
35 40 45 

Arg Arg Arg Val Glu Leu Ala Gin He Leu Phe Ala Ala Thr Asn Gly 
50 55 60 

Ser Gly Lys Ser Lys Thr Thr Leu Leu Leu Asp Glu Pro Thr Asn His 
65 70 75 80 

Leu Asp Ala Asp Ser He Thr Trp Leu Arg Asp Phe Leu Ala Lys His 
85 90 95 

Glu Gly Gly Leu He Met He Ser His Asp Val Glu Leu Leu Gly Ala 
100 105 110 

Val Cys Asn Lys He Trp Tyr Leu Asp Ala Val Arg Ser Glu Ala Asp 
115 120 125 

Val Tyr Asn Met Gly Phe Ser Lys Tyr Val Asp Ala Arg Ala Leu Asp 
130 135 140 

Glu Ala Arg Arg Arg Arg Glu Arg Ala Asn Ala Glu Lys Lys Ala Gly 
145 150 155 160 

Ala Leu Lys Asp Gin Ala Ala Arg Leu Gly Ala Lys Ala Thr Lys Ala 
165 170 175 

Ala Ala Ala Lys Gin Met He Ala Arg Ala Glu Arg Met He Asp Asn 
180 185 190 

Leu Asp Glu He Arg Val Ala Asp Arg Ala Ala Asn He Val Phe Pro 
195 200 205 

Glu Pro Ala Pro Cys Gly Lys Thr Pro Leu Asn Ala Lys Gly Leu Thr 
210 215 220 

Lys Met Tyr Gly Ser Leu Glu Val Phe Ala Gly Val Asp Leu Ala He 
225 230 235 240 



Asp Lys Gly Ser Arg Val Val Val Leu Gly Phe Asn Gly Ala Gly Lys 
245 250 255 

Thr Thr Leu Leu Lys Leu Leu Ala Gly Val Glu Arg Thr Asp Gly Glu 
260 265 270 

Gly Gly He Val Thr Gly Tyr Gly Leu Lys He Gly Tyr Phe Ala Gin 
275 280 285 

Glu His Asp Thr He Asp Pro Asp Lys Ser Val Trp Gin Asn Thr He 
290 295 300 

Glu Ala Cys Ala Asp Ala Asp Gin Gin Ser Leu Arg Ser Leu Leu Gly 
305 310 315 320 

Ser Phe Met Phe Ser Gly Glu Gin Leu Asp Gin Pro Ala Gly Thr Leu 
325 330 335 
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Ser Gly Gly Glu 
340 

Arg Ala Asn Val 
355 

lie Ser Arg Glu 
370 

Val Val Leu Val 
385 

Glu Arg Val He 



Gin Tyr Met Glu 
420 



Lys Thr Arg Leu 



Leu Leu Leu Asp 
360 

Gin Val Leu Asp 
375 

Thr His Asp Pro 
390 

Val Leu Pro Asp 
405 

He Val Glu Leu 



Ala Leu Ala Thr 
345 

Glu Pro Thr Asn 



Ala Leu Arg Thr 
380 

Gly Ala Val Lys 
395 

Gly Thr Glu Asp 
410 

Ala 
425 



Leu Val Ser Ser 
350 

Asn Leu Asp Pro 
365 

Tyr Thr Gly Ala 



Ala Leu Glu Pro 
400 

Leu Trp Asn Asp 
415 



<210> 1105 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXN03171 

<400> 1105 

atactttgtt ggactggaaa agtggccgtt tggttccctc caagcccaaa ttcgcccgcg 60 

cggtcttctt ctgggcggca atgatttaac atgtgaagct atg gac ate acc ate 115 

Met Asp He Thr He 
1 5 

gtc aac cac cca etc gtt get age cgc eta acc ctg ttg cgc gac gag 163 
Val Asn His Pro Leu Val Ala Ser Arg Leu Thr Leu Leu Arg Asp Glu 
10 15 20 

cgc age gac aac gca get ttc cgt gca gca gee aac gac etc ggc gec 211 
Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala Asn Asp Leu Gly Ala 
25 30 35 

atg ctg ate tac gaa gca tec cga gat ctg gaa gtc gaa cac ttc gac 259 
Met Leu He Tyr Glu Ala Ser Arg Asp Leu Glu Val Glu His Phe Asp 
40 45 50 

acc aaa acc ccc gtt gee atg get gaa ggt act cgc ctg aag cag cca 307 
Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr Arg Leu Lys Gin Pro 
55 60 65 

ccc ate ate gtt ccc ate ate cgt gca ggt etc ggc atg ate gac cca 355 
Pro He He Val Pro He He Arg Ala Gly Leu Gly Met He Asp Pro 
70 75 80 85 

gcg ctg teg atg att ccg gat gca cag gtc ggc ttc att ggc ctt gee 403 
Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly Phe lie Gly Leu Ala 
90 95 100 

cgc gat gag gaa acc cat gag cca gtc cca tac ctt gag gcg ctg cca 451 
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Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr Leu Glu Ala Leu Pro 
105 HO 115 

cag gat eta age aac cag cct gta ttc ctt gtc gat ccc atg ctg gec 499 
Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val Asp Pro Met Leu Ala 
120 125 130 

acc ggc ggt tec etc ctg cac gcg ate cgc ctt ctt get gat cgt ggc 547 
Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu Leu Ala Asp Arg Gly 
135 140 145 

gee acc gac ate acc gee ate tgc atg gtt tct gcg cag cca ggt gtg 595 
Ala Thr Asp lie Thr Ala lie Cys Met Val Ser Ala Gin Pro Gly Val 
150 155 160 165 

gac gca ttg gcg gaa tct 613 
Asp Ala Leu Ala Glu Ser 
170 



<210> 1106 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1106 

Met Asp lie Thr lie Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
15 10 15 

Leu Leu Arg Asp Glu Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
20 25 30 

Asn Asp Leu Gly Ala Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu 
35 40 45 

Val Glu His Phe Asp Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr 
50 - 55 60 

Arg Leu Lys Gin Pro Pro lie lie Val Pro lie lie Arg Ala Gly Leu 
65 70 75 80 

Gly Met lie Asp Pro Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly 
qa Q-C 

Phe lie Gly Leu Ala Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr 
100 105 110 

Leu Glu Ala Leu Pro Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val 
115 120 125 

Asp Pro Met Leu Ala Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu 
130 135 140 

Leu Ala Asp Arg Gly Ala Thr Asp lie Thr Ala lie Cys Met Val Ser 
145 150 155 160 

Ala Gin Pro Gly Val Asp Ala Leu Ala Glu Ser 
165 170 



<210> 1107 
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<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> FRXA02857 

<400> 1107 

atactttgtt ggactggaaa agtggccgtt tggttccctc caagcccaaa ttcgcccgcg 60 

cggtcttctt ctgggcggca atgatttaac atgtgaagct atg gac ate acc ate 115 

Met Asp lie Thr lie 

1 5 

gtc aac cac cca etc gtt get age cgc eta acc ctg ttg cgc gac gag 163 

Val Asn His Pro Leu Val Ala Ser Arg Leu Thr Leu Leu Arg Asp Glu 
10 15 20 

cgc age gac aac gca get ttc cgt gca gca gee aac gac etc ggc gee 211 
Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala Asn Asp Leu Gly Ala 
25 30 35 

atg ctg ate tac gaa gca tec cga gat ctg gaa gtc gaa cac ttc gac 259 
Met Leu He Tyr Glu Ala Ser Arg Asp Leu Glu Val Glu His Phe Asp 
40 45 50 



acc aaa acc ccc gtt gee atg get gaa ggt act cgc ctg aag cag cca 

Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr Arg Leu Lys Gin Pro 
55 60 65 

ccc ate ate gtt ccc ate ate cgt gca ggt etc ggc atg ate gac cca 

Pro He He Val Pro He He Arg Ala Gly Leu Gly Met lie Asp Pro 

70 75 80 85 

gcg ctg teg atg att ccg gat gca cag gtc ggc ttc att ggc ctt gee 

Ala Leu Ser Met He Pro Asp Ala Gin Val Gly Phe He Gly Leu Ala 
90 95 100 



cag gat eta age aac cag cct gta ttc ctt gtc gat ccc atg ctg gee 
Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val Asp Pro Met Leu Ala 
120 125 130 



gee acc gac ate acc gec ate tgc atg gtt tct gcg cag cca ggt gtg 
Ala Thr Asp lie Thr Ala He Cys Met Val Ser Ala Gin Pro Gly Val 
150 155 160 165 

gac gca ttg gcg gaa tct 
Asp Ala Leu Ala Glu Ser 
170 



307 



355 



403 



cgc gat gag gaa acc cat gag cca gtc cca tac ctt gag gcg ctg cca 451 
Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr Leu Glu Ala Leu Pro 
105 HO 115 



499 



acc ggc ggt tec etc ctg cac gcg ate cgc ctt ctt get gat cgt ggc 547 
Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu Leu Ala Asp Arg Gly 
135 140 145 



595 



613 
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<210> 1108 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1108 

Met Asp lie Thr lie Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
15 10 15 

Leu Leu Arg Asp Glu Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
20 25 30 

Asn Asp Leu Gly Ala Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu 
35 40 45 

Val Glu His Phe Asp Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr 
50 55 60 

Arg Leu Lys Gin Pro Pro lie lie Val Pro lie lie Arg Ala Gly Leu 
65 70 75 80 

Gly Met lie Asp Pro Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly 
85 90 95 

Phe lie Gly Leu Ala Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr 
100 105 110 

Leu Glu Ala Leu Pro Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val 
115 120 125 

Asp Pro Met Leu Ala Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu 
130 135 140 

Leu Ala Asp Arg Gly Ala Thr Asp lie Thr Ala lie Cys Met Val Ser 
145 150 155 160 

Ala Gin Pro Gly Val Asp Ala Leu Ala Glu Ser 
165 170 



<210> 1109 
<211> 424 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (424) 

<223> RXN00450 

<400> 1109 

tttgcgatga catggatttg gatccttccg aacaattgct gcgcatcgcg gaagaactcg 60 

gttttgataa tgatctggct cgggtggtgg gattcgacta gtg ggc gtt tta cct 115 

Val Gly Val Leu Pro 
1 5 

gtg cag gcg cgc ate aaa gac gat gag cgc cgc atg cgc cat get ttg 163 
Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg Met Arg His Ala Leu 
10 15 20 
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gat act get cgc caa acc cct gag ggg gac gtt ccc gtt ggc gec gtc 
Asp He Ala Arg Gin Thr Pro Glu Gly Asp Val Pro Val Gly Ala Val 
25 30 35 



211 



att tac gcg ccg acc ggg gag ate ctg gcg acc gca acg aac cgt cga 259 
He Tyr Ala Pro Thr Gly Glu He Leu Ala Thr Ala Thr Asn Arg Arg 
40 45 50 

gaa gca gac cgc gat ccc acg gec cac gec gaa att att get tta cga 307 
Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu He He Ala Leu Arg 
55 60 65 

cga gee gee cgc cgt ttt tec gac ggc tgg egg ctg agt gac tgc acc- 355 
Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg Leu Ser Asp Cys Thr 
70 75 80 85 

gcg gtg gtc acc ttg gag ccc tgc agt atg tgc gee ggc gee ttg gtg 403 
Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys Ala Gly Ala Leu Val 
90 95 100 

ggt get cga ate gga cgc ate 424 
Gly Ala Arg He Gly Arg He 
105 



<210> 1110 
<211> 108 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1110 

Val Gly Val Leu Pro Val Gin Ala Arg He Lys Asp Asp Glu Arg Arg 
1 5 10 15 

Met Arg His Ala Leu Asp He Ala Arg Gin Thr Pro Glu Gly Asp Val 
20 25 30 

Pro Val Gly Ala Val He Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr 
35 40 45 

Ala Thr Asn Arg Arg Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu 
50 55 60 

He lie Ala Leu Arg Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg 
65 70 75 80 

Leu Ser Asp Cys Thr Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys 
85 90 95 

Ala Gly Ala Leu Val Gly Ala Arg lie Gly Arg lie 
100 105 



<210> 1111 
<211> 418 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (418) 
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<223> FRXA00450 
<400> 1111 

tttgcgatga catggatttg gatccttccg aacaattgct gcgcatcgcg gaagaactcg 60 

gttttgataa tgatctggct cgggtggtgg gattcgacta gtg ggc gtt tta cct 115 

Val Gly Val Leu Pro 
1 5 

gtg cag gcg cgc ate aaa gac gat gag cgc cgc atg cgc cat get ttg 163 
Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg Met Arg His Ala Leu 
10 15 20 

gat att get cgc caa ace cct gag ggg gac gtt ccc gtt ggc gec gtc 211 
Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val Pro Val Gly Ala Val 
25 30 35 

att tac gcg ccg acc ggg gag ate ctg gcg acc gca acg aac cgt cga 259 
lie Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr Ala Thr Asn Arg Arg 
40 45 50 

gaa gca gac cgc gat ccc acg gee cac gec gaa att att get tta cga 307 
Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu lie lie Ala Leu Arg 
55 60 65 

cga gec gee cgc cgt ttt tec gac ggc tgg egg ctg agt gac tgc acc 355 
Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg Leu Ser Asp Cys Thr 
70 75 80 85 

gcg gtg gtc acc ttg gag ccc tgc agt atg tgc gee ggc gee ttg gtg 403 
Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys Ala Gly Ala Leu Val 
90 95 100 

ggt get cga ate gga 418 
Gly Ala Arg lie Gly 
105 



<210> 1112 
<211> 106 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 1112 

Val Gly Val Leu Pro Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg 
1 5 10 15 

Met Arg His Ala Leu Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val 
20 25 30 

Pro Val Gly Ala Val lie Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr 
35 40 45 

Ala Thr Asn Arg Arg Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu 
50 55 60 

lie lie Ala Leu Arg Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg 
65 70 75 80 

Leu Ser Asp Cys Thr Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys 
85 90 95 
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Ala Gly Ala Leu Val Gly Ala Arg lie Gly 
100 105 



<210> 1113 
<211> 615 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (592) 

<223> RXA00465 

<400> 1113 

tccccaacgc gcaccgaact tagccggatc gcagacttca cctggatgtc caccgcagcc 60 

caagcgctac cagcgttgat gcgaggtttg agcgcctaac atg act gaa gat gac 115 

Met Thr Glu Asp Asp 
1 5 

tta gat ctg ctg cac cgc aca gta gaa eta gec acc cag gca etc aag 163 
Leu Asp Leu Leu His Arg Thr Val Glu Leu Ala Thr Gin Ala Leu Lys 
10 15 20 

cag gga aac agt cct tat gga tec ctg ctg gtt gat ccc ttc ggc gcg 211 
Gin Gly Asn Ser Pro Tyr Gly Ser Leu Leu Val Asp Pro Phe Gly Ala 
25 30 35 



gtc gtt ttt gaa gac cac aac cga gat gec gat ggg gat ctg acc aag 
Val Val Phe Glu Asp His Asn Arg Asp Ala Asp Gly Asp Leu Thr Lys 
40 45 50 



atg tgc gec ggt gec cat gcg tgg get gga ctg ggc aaa att tac tgc 
Met Cys Ala Gly Ala His Ala Trp Ala Gly Leu Gly Lys He Tyr Cys 
90 95 100 



259 



cac ccg gaa ttc gec ate gec aaa tat gcg ate gaa aat tac agt gca 307 
His Pro Glu Phe Ala He Ala Lys Tyr Ala He Glu Asn Tyr Ser Ala 
55 60 65 

tea gaa cgt get gcg tgc act gtt tat acc teg acg gaa cat tgc gcg 355 
Ser Glu Arg Ala Ala Cys Thr Val Tyr Thr Ser Thr Glu His Cys Ala 
70 75 80 85 



403 



gec acc aca ggt ggg caa aca gec get tgg tac gca aag tgg ggt gca 451 

Ala Thr Thr Gly Gly Gin Thr Ala Ala Trp Tyr Ala Lys Trp Gly Ala 

105 HO 115 

gaa tct ggg cct ttg aac ccg att tea gcg gac aaa att age ccg aac 499 

Glu Ser Gly Pro Leu Asn Pro He Ser Ala Asp Lys He Ser Pro Asn 
120 125 130 

ata tec ate gaa gga cct get tec aga ttt gag gaa gtc ctg tat gaa 547 

He Ser He Glu Gly Pro Ala Ser Arg Phe Glu Glu Val Leu Tyr Glu 
135 140 145 

ctg cat cga tgg ttt tat tta ggg cag tct ccg aat aag get ctt 592 

Leu His Arg Trp Phe Tyr Leu Gly Gin Ser Pro Asn Lys Ala Leu 
150 155 160 



1515 



WO 01/00843 



PCT/I BOO/00923 



tagcgctggg catgtgactt taa 



615 



<210> 1114 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1114 

Met Thr Glu Asp Asp Leu Asp Leu Leu His Arg Thr Val Glu Leu Ala 
15 10 15 

Thr Gin Ala Leu Lys Gin Gly Asn Ser Pro Tyr Gly Ser Leu Leu Val 
20 25 30 

Asp Pro Phe Gly Ala Val Val Phe Glu Asp His Asn Arg Asp Ala Asp 
35 40 45 

Gly Asp Leu Thr Lys His Pro Glu Phe Ala lie Ala Lys Tyr Ala lie 
50 55 60 

Glu Asn Tyr Ser Ala Ser Glu Arg Ala Ala Cys Thr Val Tyr Thr Ser 
65 70 75 80 

Thr Glu His Cys Ala Met Cys Ala Gly Ala His Ala Trp Ala Gly Leu 
85 90 95 

Gly Lys lie Tyr Cys Ala Thr Thr Gly Gly Gin Thr Ala Ala Trp Tyr 
100 105 110 

Ala Lys Trp Gly Ala Glu Ser Gly Pro Leu Asn Pro lie Ser Ala Asp 
115 120 125 

Lys lie Ser Pro Asn lie Ser lie Glu Gly Pro Ala Ser Arg Phe Glu 
130 135 140 

Glu Val Leu Tyr Glu Leu His Arg Trp Phe Tyr Leu Gly Gin Ser Pro 
145 150 155 160 

Asn Lys Ala Leu 



<210> 1115 
<211> 1083 
<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1060) 
<223> RXA00717 

<400> 1115 

aagcatcagt taaagccccg actattaaaa tctcctaaaa taggctagaa ttcacgggat 60 

tcaatttcat acgttttctc tcaagattaa ggacacttac gtg acc cca ccc get 115 

Val Thr Pro Pro Ala 
1 5 
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cgc cga gat ggc aca ccg gac aag aag cag age aat cgc tct ggc gga 163 
Arg Arg Asp Gly Thr Pro Asp Lys Lys Gin Ser Asn Arg Ser Gly Gly 
10 15 20 

tac egg tct tea gtt cgt ggc tac aag cca gga tea tec cgc cca aac 211 
Tyr Arg Ser Ser Val Arg Gly Tyr Lys Pro Gly Ser Ser Arg Pro Asn 
25 30 35 

aca cgc cag cag cct cag aag aag gat gag att ctt etc tec aac get 259 
Thr Arg Gin Gin Pro Gin Lys Lys Asp Glu He Leu Leu Ser Asn Ala 
40 45 50 

aag cct gee aag aag caa aac gta aaa tec gac gac gat tgg teg atg 307 
Lys Pro Ala Lys Lys Gin Asn Val Lys Ser Asp Asp Asp Trp Ser Met 
55 60 65 

ggt ttc tta aac cgc aat gac tct gac gga gtt cgc ctg cag aag gtg 355 
Gly Phe Leu Asn Arg Asn Asp Ser Asp Gly Val Arg Leu Gin Lys Val 
70 75 80 85 

ctt gec caa gca ggt gtg gca tea cgt cga cac gca gaa ate ctg att 403 
Leu Ala Gin Ala Gly Val Ala Ser Arg Arg His Ala Glu He Leu He 
90 95 100 

gat cag ggc cgt gtg gag gtc aac gat cgt ate gtg acc acc cag ggc 451 
Asp Gin Gly Arg Val Glu Val Asn Asp Arg He Val Thr Thr Gin Gly 
105 110 115 

gtg cgc gtg gat cca aac aac gat gtc ate cgt gtt gac ggc gtc cgc 499 
Val Arg Val Asp Pro Asn Asn Asp Val He Arg Val Asp Gly Val Arg 
120 125 130 

ate cac ate aac gag gac etc gag tac ttc gtg etc aac aag cct cgt 547 
He His He Asn Glu Asp Leu Glu Tyr Phe Val T — Asn Lys Pro Arg 
13 5 140 J*6 

ggc atg cac tec acc atg age gat gaa ctt ggt cgc cca tgc gtg ggt 595 
Gly Met His Ser Thr Met Ser Asp Glu Leu Gly Arg Pro Cys Val Gly 
150 155 160 165 

gat ctg gtc agt gag aag act gca tct gga cag cgt ctg ttc cac gtc 643 
Asp Leu Val Ser Glu Lys Thr Ala Ser Gly Gin Arg Leu Phe His Val 
170 175 180 

ggt cgc etc gac gcg gac acc gaa ggt ttg ctg ctg etc acc aac gat 691 

Gly Arg Leu Asp Ala Asp Thr Glu Gly Leu Leu Leu Leu Thr Asn Asp 
185 190 195 

ggt gag ttg get aac cgc etc atg cac cct aag tac gaa gtg tec aag 739 
Gly Glu Leu Ala Asn Arg Leu Met His Pro Lys Tyr Glu Val Ser Lys 
200 205 210 

act tac ctt get acc gtt cgc ggt gaa gca acc aat aag eta gtc age 787 
Thr Tyr Leu Ala Thr Val Arg Gly Glu Ala Thr Asn Lys Leu Val Ser 
215 220 225 

get ctt cgt gat ggc gtg gag ttg gaa gat ggc cct gee aag get gac 835 
Ala Leu Arg Asp Gly Val Glu Leu Glu Asp Gly Pro Ala Lys Ala Asp 
230 235 240 245 

ttt gcg cag att ate gac gta ttc cag ggc aag tec ttg ttg cgc ate 883 
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Phe Ala Gin lie lie Asp Val Phe Gin Gly Lys Ser Leu Leu Arg lie 
250 255 260 

gaa ate cac gaa ggc cgc aag cac att gtg cga cgc etc ttc gat gag 931 
Glu lie His Glu Gly Arg Lys His lie Val Arg Arg Leu Phe Asp Glu 
265 270 275 

etc ggt ttc cca gtc gag cgc etc gtg cgc ace aag ctg cac ace gtt 979 
Leu Gly Phe Pro Val Glu Arg Leu Val Arg Thr Lys Leu His Thr Val 
280 285 290 

cag ctt ggt gat cag aag cca ggt tec ctt cgt gca ctg aac tec tct 
1027 

Gin Leu Gly Asp Gin Lys Pro Gly Ser Leu Arg Ala Leu Asn Ser Ser 

295 300 305 

gag ctg ace age tta tac aag gtg gtc caa ctg tgacggaaat ttccaacatg 
1080 

Glu Leu Thr Ser Leu Tyr Lys Val Val Gin Leu 
310 315 320 

cct 
1083 



<210> 1116 
<211> 320 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1116 

Val Thr Pro Pro Ala Arg Arg Asp Gly Thr Pro Asp Lys Lys Gin Ser 
15 10 15 

Asn Arg Ser Gly Gly Tyr Arg Ser Ser Val Arg Gly Tyr Lys Pro Gly 
20 25 30 

Ser Ser Arg Pro Asn Thr Arg Gin Gin Pro Gin Lys Lys Asp Glu lie 
35 40 45 

Leu Leu Ser Asn Ala Lys Pro Ala Lys Lys Gin Asn Val Lys Ser Asp 
50 55 60 



Asp Asp Trp Ser Met Gly Phe Leu Asn Arg Asn Asp Ser Asp Gly Val 

65 70 75 80 

Arg Leu Gin Lys Val Leu Ala Gin Ala Gly Val Ala Ser Arg Arg His 

85 90 95 

Ala Glu lie Leu lie Asp Gin Gly Arg Val Glu Val Asn Asp Arg lie 

100 105 110 

Val Thr Thr Gin Gly Val Arg Val Asp Pro Asn Asn Asp Val lie Arg 

115 120 125 

Val Asp Gly Val Arg lie His lie Asn Glu Asp Leu Glu Tyr Phe Val 

130 135 140 

Leu Asn Lys Pro Arg Gly Met His Ser Thr Met Ser Asp Glu Leu Gly 

145 150 155 160 
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Arg Pro Cys Val Gly Asp Leu Val Ser Glu Lys Thr Ala Ser Gly Gin 
165 170 175 

Arg Leu Phe His Val Gly Arg Leu Asp Ala Asp Thr Glu Gly Leu Leu 
180 185 190 

Leu Leu Thr Asn Asp Gly Glu Leu Ala Asn Arg Leu Met His Pro Lys 
195 200 205 

Tyr Glu Val Ser Lys Thr Tyr Leu Ala Thr Val Arg Gly Glu Ala Thr 
210 215 220 

Asn Lys Leu Val Ser Ala Leu Arg Asp Gly Val Glu Leu Glu Asp Gly 
225 230 235 240 

Pro Ala Lys Ala Asp Phe Ala Gin He He Asp Val Phe Gin Gly Lys 
245 250 255 

Ser Leu Leu Arg He Glu He His Glu Gly Arg Lys His He Val Arg 
260 265 270 

Arg Leu Phe Asp Glu Leu Gly Phe Pro Val Glu Arg Leu Val Arg Thr 
275 280 285 

Lys Leu His Thr Val Gin Leu Gly Asp Gin Lys Pro Gly Ser Leu Arg 
290 295 300 



Ala Leu Asn Ser Ser Glu Leu Thr Ser Leu Tyr Lys Val Val Gin Leu 
305 310 315 320 



<210> 1117 
<211> 978 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (955) 
<223> RXA01894 

<400> 1117 

agaatttttt cgaaaatgct ggcaccatca acagtgacat tgttagaaac ttcaaggaga 60 

acccatgaat gaaccggagc aacatcaccg gtccatgagg atg ccc aaa ccc aaa 115 

Met Pro Lys Pro Lys 
1 5 

aat aat gcg ggt cga gat etc aaa get gec att get gtg ggg ate gga 163 
Asn Asn Ala Gly Arg Asp Leu Lys Ala Ala He Ala Val Gly He Gly 
10 15 20 

ctg ggg gtc ctg gtt ctt ttg ggg att gtc eta age cca tgg ggt tgg 211 
Leu Gly Val Leu Val Leu Leu Gly He Val Leu Ser Pro Trp Gly Trp 
25 30 35 

tac ate etc gtt gca ggt ttt atg get gca gca aca tgg gaa gtt ggt 259 
Tyr He Leu Val Ala Gly Phe Met Ala Ala Ala Thr Trp Glu Val Gly 
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40 45 50 

age aga ctt aaa gaa ggc ggc tat cat ttg cca ctg ccg att atg ate 307 

Ser Arg Leu Lys Glu Gly Gly Tyr His Leu Pro Leu Pro lie Met lie 

55 60 65 

ate ggc ggt cag gca ate ate tgg ctg tea tgg cca ttt ggc acg atg 355 

lie Gly Gly Gin Ala lie lie Trp Leu Ser Trp Pro Phe Gly Thr Met 

70 75 80 85 

ggc att ttg gcg tct ttt gtg gee act gtg ttg gtg ctg atg tat ttc 403 

Gly lie Leu Ala Ser Phe Val Ala Thr Val Leu Val Leu Met Tyr Phe 

90 95 100 

cga att ttc tac aat ggc acg gaa aaa gaa gee cgc aac tat ttg agg 451 

Arg lie Phe Tyr Asn Gly Thr Glu Lys Glu Ala Arg Asn Tyr Leu Arg 

105 110 115 

gac ace tct gtg ggc ate ttc gtg etc ace tgg att cca ttg ttc gga 499 

Asp Thr Ser Val Gly lie Phe Val Leu Thr Trp lie Pro Leu Phe Gly 

120 125 130 

age ttc get gcg atg ctg teg ctg atg caa aac aat tec ate ccg ggt 547 

Ser Phe Ala Ala Met Leu Ser Leu Met Gin Asn Asn Ser lie Pro Gly 

135 140 145 

aca tat ttc att ttg acg ttc atg ctg tgt gtg ate gca teg gat gtg 595 

Thr Tyr Phe lie Leu Thr Phe Met Leu Cys Val lie Ala Ser Asp Val 

150 155 - 160 165 

ggc ggg tat ate gcg ggt gtg ttc ttt gga teg cac cca atg gcg ccg 643 

Gly Gly Tyr lie Ala Gly Val Phe Phe Gly Ser His Pro Met Ala Pro 

170 175 180 

ttg gtg agt ccg aag aag tct tgg gaa ggc ttt gee ggc tec att gtc 691 

Leu Val Ser Pro Lys Lys Ser Trp Glu Gly Phe Ala Gly Ser lie Val 

185 190 195 

tta gga teg gtc act ggt gca etc agt gtt cac ttc ctg etc gat cac 739 

Leu Gly Ser Val Thr Gly Ala Leu Ser Val His Phe Leu Leu Asp His 

200 205 210 

ran tgg rgq ifg ggr grg -itm tifcg gg » |i i um yLL pty Lyi yiu 90 * 

His Trp Trp Met Gly Val lie Leu Gly Cys Ala Leu Val Val Cys Ala 

215 220 225 

acg ttg ggt gac ttg gtt gag teg cag ttc aaa cgc gat ttg ggc ate 835 

Thr Leu Gly Asp Leu Val Glu Ser Gin Phe Lys Arg Asp Leu Gly lie 

230 235 240 245 

aag gat atg teg aac ctt ctt cca ggc cac ggc gga ttg atg gac cgt 883 

Lys Asp Met Ser Asn Leu Leu Pro Gly His Gly Gly Leu Met Asp Arg 

250 255 260 

ttg gat ggc atg etc ccg gee gcg atg gtg acg tgg ttg ate ctg agt 931 

Leu Asp Gly Met Leu Pro Ala Ala Met Val Thr Trp Leu lie Leu Ser 

265 270 275 

gtg ate age age teg tat ccg teg taaagcttgg gecagcttta agt 978 
Val lie Ser Ser Ser Tyr Pro Ser 
280 285 
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<210> 1118 
<211> 285 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1118 

Met Pro Lys Pro Lys Asn Asn Ala Gly Arg Asp Leu Lys Ala Ala He 
15 10 15 

Ala Val Gly He Gly Leu Gly Val Leu Val Leu Leu Gly He Val Leu 
20 25 30 

Ser Pro Trp Gly Trp Tyr He Leu Val Ala Gly Phe Met Ala Ala Ala 
35 ' 40 45 

Thr Trp Glu Val Gly Ser Arg Leu Lys Glu Gly Gly Tyr His Leu Pro 
50 55 60 

Leu Pro He Met He lie Gly Gly Gin Ala lie lie Trp Leu Ser Trp 
65 70 75 80 

Pro Phe Gly Thr Met Gly He Leu Ala Ser Phe Val Ala Thr Val Leu 
85 90 95 

Val Leu Met Tyr Phe Arg lie Phe Tyr Asn Gly Thr Glu Lys Glu Ala 
100 105 110 

Arg Asn Tyr Leu Arg Asp Thr Ser Val Gly lie Phe Val Leu Thr Trp 
115 120 125 

lie Pro Leu Phe Gly Ser Phe Ala Ala Met Leu Ser Leu Met Gin Asn 
130 135 140 

Asn Ser He Pro Gly Thr Tyr Phe lie Leu Thr Phe Met Leu Cys Val 
145 150 155 160 

He Ala Ser Asp Val Gly Gly Tyr lie Ala Gly Val Phe Phe Gly Ser 
165 170 175 

His Pro Met Ala Pro Leu Val Ser Pro Lys Lys Ser Trp Glu Gly Phe 
180 185 190 

Ala Gly Ser lie Val Leu Gly Ser Val Thr Gly Ala Leu Ser Val His 
195 200 205 

Phe Leu Leu Asp His His Trp Trp Met Gly Val lie Leu Gly Cys Ala 
210 215 220 

Leu Val Val Cys Ala Thr Leu Gly Asp Leu Val Glu Ser Gin Phe Lys 
225 230 235 240 

Arg Asp Leu Gly lie Lys Asp Met Ser Asn Leu Leu Pro Gly His Gly 
245 250 255 

Gly Leu Met Asp Arg Leu Asp Gly Met Leu Pro Ala Ala Met Val Thr 
260 265 270 

Trp Leu lie Leu Ser Val lie Ser Ser Ser Tyr Pro Ser 
275 280 285 
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<210> 1119 

<211> 879 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (856) 
<223> RXA02536 

<400> 1119 

aagaagtgat cacgcgaacc tgtgtataac ttgcctcaaa gcgcctaggc tgtggattat 60 

gcgtattgcc ttgcttcaga tctcgacgaa ttccgataag atg gac aac ttc gcc 115 

Met Asp Asn Phe Ala 
1 5 

ctg ctg cgt gat get get gaa aaa get gcg gaa cag ggg get egg gtg 163 
Leu Leu Arg Asp Ala Ala Glu Lys Ala Ala Glu Gin Gly Ala Arg Val 
10 15 20 

ttg gtg ttt ccg gag gcg act teg caa age ttt ggt acg gga agg ctt 211 
Leu Val Phe Pro Glu Ala Thr Ser Gin Ser Phe Gly Thr Gly Arg Leu 
25 30 35 

gat act cag gcg gag gag etc gat ggc gaa ttc tec acc gcg gta cga 259 
Asp Thr Gin Ala Glu Glu Leu Asp Gly Glu Phe Ser Thr Ala Val Arg 
40 45 50 

aaa tta gcc gat gag ctg gac gtt gtc ate gtt gcg ggc atg ttc acc 307 
Lys Leu Ala Asp Glu Leu Asp Val Val lie Val Ala Gly Met Phe Thr 
55 60 65 

cct get gac acc gtg cag cgc ggt gaa aaa acg ate teg cgc gtc aac 355 
Pro Ala Asp Thr Val Gin Arg Gly Glu Lys Thr lie Ser Arg Val Asn 
70 75 80 85 

aac acc gtg ctg att agt ggc get gga ttg cat cag gga tac aac aaa 403 
Asn Thr Val Leu lie Ser Gly Ala Gly Leu His Gin Gly Tyr Asn Lys 
90 95 100 

att cac aca tat gac gcg ttc ggt tat agg gaa tec gac act gtg aaa 451 
lie His Thr Tyr Asp Ala Phe Gly Tyr Arg Glu Ser Asp Thr Val Lys 
105 110 115 

ccg ggc gat gag ctg gtt gta ttc gag gtc gac gat att aaa ttt ggt 499 
Pro Gly Asp Glu Leu Val Val Phe Glu Val Asp Asp lie Lys Phe Gly 
120 125 130 

gtg gcg aca tgc tac gat att cga ttc cca gaa cag ttc aaa gac etc 547 
Val Ala Thr Cys Tyr Asp lie Arg Phe Pro Glu Gin Phe Lys Asp Leu 
135 140 145 

gcc cgc aac ggt gca cag ata att gtg gtt ccc acg teg tgg caa gac 595 
Ala Arg Asn Gly Ala Gin lie lie Val Val Pro Thr Ser Trp Gin Asp 
150 155 160 165 

ggt cct gga aaa tta gaa caa tgg gaa gtc etc cct cgc gcg cgt gca 643 
Gly Pro Gly Lys Leu Glu Gin Trp Glu Val Leu Pro Arg Ala Arg Ala 
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170 175 180 

ctg gat tec ace tgc tgg ate gta gcg tgt ggg caa gcg cga ctt cca 691 
Leu Asp Ser Thr Cys Trp He Val Ala Cys Gly Gin Ala Arg Leu Pro 
185 190 195 

gaa gaa tta cgc gat gaa cga aaa ggc cct acg ggg att ggt cat tec 739 
Glu Glu Leu Arg Asp Glu Arg Lys Gly Pro Thr Gly He Gly His Ser 
200 205 210 

atg gtg aca aac cca cac ggt gaa gta att get age gcg ggt tat gag 787 
Met Val Thr Asn Pro His Gly Glu Val He Ala Ser Ala Gly Tyr Glu 
215 220 225 

cca gaa atg ttg ate gcg gat att gat gtc age ggt ttg gee aaa att 835 
Pro Glu Met Leu He Ala Asp lie Asp Val Ser Gly Leu Ala Lys He 
230 235 240 245 

egg gag gca ttg cct gtt ctt taaccactgt ctaaggaatc act 879 
Arg Glu Ala Leu Pro Val Leu 
250 



<210> 1120 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1120 

Met Asp Asn Phe Ala Leu Leu Arg Asp Ala Ala Glu Lys Ala Ala Glu 
15 10 15 

Gin Gly Ala Arg Val Leu Val Phe Pro Glu Ala Thr Ser Gin Ser Phe 
20 25 30 

Gly Thr Gly Arg Leu Asp Thr Gin Ala Glu Glu Leu Asp Gly Glu Phe 
35 40 45 

Ser Thr Ala Val Arg Lys Leu Ala Asp Glu Leu Asp Val Val lie Val 
50 55 60 

Ala Gly Met Phe Thr Pro Ala Asp Thr Val Gin Arg Gly Glu Lys Thr 
65 70 75 80 

lie Ser Arg Val Asn Asn Thr Val Leu lie Ser Gly Ala Gly Leu His 
85 90 95 

Gin Gly Tyr Asn Lys lie His Thr Tyr Asp Ala Phe Gly Tyr Arg Glu 
100 105 HO 

Ser Asp Thr Val Lys Pro Gly Asp Glu Leu Val Val Phe Glu Val Asp 
115 120 125 

Asp He Lys Phe Gly Val Ala Thr Cys Tyr Asp lie Arg Phe Pro Glu 
130 135 140 

Gin Phe Lys Asp Leu Ala Arg Asn Gly Ala Gin lie lie Val Val Pro 
145 150 155 160 

Thr Ser Trp Gin Asp Gly Pro Gly Lys Leu Glu Gin Trp Glu Val Leu 
165 170 175 
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Pro Arg Ala Arg 
180 

Gin Ala Arg Leu 
195 

Gly He Gly His 
210 

Ser Ala Gly Tyr 
225 

Gly Leu Ala Lys 



Ala Leu Asp Ser 



Pro Glu Glu Leu 
200 

Ser Met Val Thr 
215 

Glu Pro Glu Met 
230 

He Arg Glu Ala 
245 



Thr Cys Trp He 
185 

Arg Asp Glu Arg 



Asn Pro His Gly 
220 

Leu He Ala Asp 
235 

Leu Pro Val Leu 
250 



Val Ala Cys Gly 
190 

Lys Gly Pro Thr 
205 

Glu Val He Ala 



He Asp Val Ser 
240 



<210> 1121 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> RXN01209 

<400> 1121 

cagattgcag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgcg 60 

ctttatgacg tggatgccca ggctgtggcc tcgttggttg atg tgc gag agg cct 115 

Met Cys Glu Arg Pro 
1 5 

gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 163 

Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 
10 15 20 

ttg ggt ggc ggg cca aaa aaa gta get gga att gtt gac age gca att 211 
Leu Gly Gly Gly Pro Lys Lys Val Ala Gly He Val Asp Ser Ala He 
25 30 35 

Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 
40 45 50 

gaa gat gtt cgt gcg gca gca aag gag ctg aaa gaa etc tgc gat get 307 
Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 
55 60 65 

cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gee gtt gag 355 
Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp He Ala Val Glu 
70 75 80 85 

ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 403 
Leu Gly Leu His Leu His He Gly Gin Gly Asp Thr Pro Tyr Thr Gin 
90 95 100 

gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 451 
Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser He Glu 
105 110 115 
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aac ctg gat caa ttg cat get gtg ate gcg cag tgc gee gag act ggt 499 
Asn Leu Asp Gin Leu His Ala Val lie Ala Gin Cys Ala Glu Thr Gly 
120 125 130 

gtg gca ttg ccc gat gtg att ggc att ggt ccg gtg gee tct act gcg 547 
Val Ala Leu Pro Asp Val lie Gly He Gly Pro Val Ala Ser Thr Ala 
135 140 145 

acc aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 
Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly He Ala Glu 
150 155 160 165 

ate gec get gta get caa gac cac ggc ate gca tea gta get att gga 643 
He Ala Ala Val Ala Gin Asp His Gly He Ala Ser Val Ala He Gly 
170 175 180 

ggc gtt ggt eta cgc aac gcg gee gaa etc get get acg ccc ate gac 691 
Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro He Asp 
185 190 195 

ggt ctg tgc gtg gtc tct gaa ate atg acc gee gee aat cca gca get 
Gly Leu Cys Val Val Ser Glu He Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

gcg gca act cgc ctg egg act get ttt caa cct act ttc teg cct gaa 
Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr Phe Ser Pro Glu 
215 220 225 

act caa act gaa etc tct caa aca gaa etc caa gga gec ttc gtg aat 835 
Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 
230 235 240 245 



teg cct tct gec cca cgt gtg ttg tct att gca ggc act gat ccc aca 
Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala Gly Thr Asp Pro Thr 
250 255 260 



ggc tac ggc atg tgc gtt gtg acc teg ctg gtc gcg caa aac acc cac 
Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 29 0 

ggc gtc aac acg ate cac acc cca ccc ttg acc ttt ttg gaa gaa cag 
1027 

Gly Val Asn Thr He His Thr Pro Pro Leu Thr Phe Leu Glu Glu Gin 
295 300 305 

ctg gaa gcg gtc ttt tec gat gtc acc gtc gat gec ate aag etc ggc 
1075 

Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp Ala He Lys Leu Gly 
310 315 320 325 

atg ttg ggc tct gee gac acc gtc gat ctg gtg get tea tgg ctt ggt 
1123 

Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val Ala Ser Trp Leu Gly 
330 335 340 



739 



787 



883 



ggt ggt gca ggt att cag get gat ctg aag tec att gca gca ggt ggc 931 
Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser lie Ala Ala Gly Gly 
265 270 275 
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tec cac gag cac ggt ccc gtg gtg clc gat ccc gtc atg ate gee ace 
1171 

Ser His Glu His Gly Pro Val Val Leu Asp Pro Val Met lie Ala Thr 
345 350 355 

age ggt gat cgc eta ctg gat gcg age get gaa gaa teg ctg cgc cgc 
1219 

Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu Glu Ser Leu Arg Arg 
360 365 370 

ctg gee gtg cac gtc gat gtg gtc ace ccg aat ate ccc gaa ctt gee 
1267 

Leu Ala Val His Val Asp Val Val Thr Pro Asn lie Pro Glu Leu Ala 
375 380 385 

gtg ttg tgc gac agt get cct gee ate acc atg gat gag gee att get 
1315 

Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met Asp Glu Ala lie Ala 
390 395 400 405 

cag get cag gga ttt gcg egg act cat gac acc ate gtc att gtc aag 
1363 

Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr He Val He Val Lys 
410 415 420 

ggt gga cat ctg act ggc gcg ctt get gat aac get gtc gtg cgc ccc 
1411 

Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn Ala Val Val Arg Pro 
425 430 435 

gac ggc teg gtg ttc cag gtg gaa aac ctg cgt gtc aac acc acc aac 
1459 

Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg Val Asn Thr Thr Asn 
440 445 450 

tec cat ggc aca ggc tgt teg etc tct gcg tea ctt gec acc aag ate 
1507 

Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser Leu Ala Thr Lys He 
455 460 465 

gee gec ggc gaa age gtg gaa 
1528 

a1a Al " au Sla Q — MaJ 

470 475 



<210> 1122 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1122 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
15 10 15 

Val Thr Asp Pro Val Leu Gly Gly Gly Pro Lys Lys Val Ala Gly He 
20 25 30 

Val Asp Ser Ala He Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp 
35 40 45 
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Lys Asn Ser Gly Val Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys 
50 55 60 

Glu Leu Cys Asp Ala Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu 
65 ^ 70 75 80 

Asp He Ala Val Glu Leu Gly Leu His Leu His He Gly Gin Gly Asp 
85 90 95 

Thr Pro Tyr Thr Gin Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu 
100 105 HO 

Gly Leu Ser He Glu Asn Leu Asp Gin Leu His Ala Val He Ala Gin 
115 120 125 

Cys Ala Glu Thr Gly Val Ala Leu Pro Asp Val He Gly He Gly Pro 
130 135 140 

Val Ala Ser Thr Ala Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val 
145 150 155 160 

Glu Gly He Ala Glu lie Ala Ala Val Ala Gin Asp His Gly He Ala 
165 170 175 

Ser Val Ala He Gly Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala 
180 185 190 

Ala Thr Pro He Asp Gly Leu Cys Val Val Ser Glu He Met Thr Ala 
195 200 205 

Ala Asn Pro Ala Ala Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro 
210 215 220 

Thr Phe Ser Pro Glu Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin 
225 230 235 240 

Gly Ala Phe Val Asn Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala 
245 250 255 

Gly Thr Asp Pro Thr Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser 
260 265 270 

He Ala Ala Gly Gly Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val 
275 280 285 

Ala Gin Asn Thr His Gly Val Asn Thr He His Thr Pro Pro Leu Thr 
290 295 300 

Phe Leu Glu Glu Gin Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp 
305 310 315 320 

Ala He Lys Leu Gly Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val 
325 330 335 

Ala Ser Trp Leu Gly Ser His Glu His Gly Pro Val Val Leu Asp Pro 
340 345 350 

Val Met He Ala Thr Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu 
355 360 365 

Glu Ser Leu Arg Arg Leu Ala Val His Val Asp Val Val Thr Pro Asn 
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370 375 380 

lie Pro Glu Leu Ala Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met 
385 390 395 400 

Asp Glu Ala lie Ala Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr 
405 410 415 

lie Val lie Val Lys Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn 
420 425 430 

Ala Val Val Arg Pro Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg 
435 440 445 

Val Asn Thr Thr Asn Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser 
450 455 460 

Leu Ala Thr Lys lie Ala Ala Gly Glu Ser Val Glu 
465 470 475 



<210> 1123 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> FRXA01209 

<400> 1123 

cagattgcag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgcg 60 

ctttatgacg tggatgccca ggctgtggcc tcgttggttg atg tgc gag agg cct 115 

Met Cys Glu Arg Pro 
1 5 



gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 
Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 
10 15 20 



163 



ttg gg t qqc qqq cca aaa _aaa cjta (pet aaa att att aac aac nna, aft- 911 

Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie Val Asp Ser Ala lie 

25 30 35 

tec ggc gga gtt tct gtg gtg cag ctg cgc gat aag aac tea ggc gtg 259 

Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 

40 45 50 

gaa gat gtt cgt gcg gca gca aag gag ctg aaa gaa etc tgc gat get 307 

Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 

55 60 65 

cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gee gtt gag 355 

Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp lie Ala Val Glu 

70 75 80 85 

ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 403 

Leu Gly Leu His Leu His He Gly Gin Gly Asp Thr Pro Tyr Thr Gin 

90 95 100 



1528 



BNSDOOD <WO 0100843A2 I > 



W O 01/00843 



PCT/I BOO/00923 



gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 451 
Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser lie Glu 
105 110 115 

aac ctg gat caa ttg cat get gtg ate gcg cag tgc gee gag act ggt 499 
Asn Leu Asp Gin Leu His Ala Val He Ala Gin Cys Ala Glu Thr Gly 
120 125 130 

gtg gca ttg ccc gat gtg att ggc att ggt ccg gtg gee tct act gcg 547 
Val Ala Leu Pro Asp Val He Gly He Gly Pro Val Ala Ser Thr Ala 
135 140 145 

ace aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 
Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly He Ala Glu 
150 155 160 165 

ate gee get gta get caa gac cac ggc ate gca tea gta get att gga 643 
He Ala Ala Val Ala Gin Asp His Gly He Ala Ser Val Ala He Gly 
170 175 180 

ggc gtt ggt eta cgc aac gcg gee gaa etc get get acg ccc ate gac 691 
Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro He Asp 
185 190 195 

ggt ctg tgc gtg gtc tct gaa ate atg acc gee gee aat cca gca get 739 
Gly Leu Cys Val Val Ser Glu lie Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

gcg gca act cgc ctg egg act get ttt caa cct act ttc teg cct gaa 787 
Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr Phe Ser Pro Glu 
215 220 225 

act caa act gaa etc tct caa aca gaa etc caa gga gec ttc gtg aat 835 
Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 
230 235 240 245 

teg cct tct gee cca cgt gtg ttg tct att gca ggc act gat ccc aca 883 
Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala Gly Thr Asp Pro Thr 
250 255 260 

ggt ggt gca ggt att cag get gat ctg aag tec att gca gca ggt ggc 931 
Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser He Ala Ala Gly Gly 
265 270 275 

ggc tac ggc atg tgc gtt gtg acc teg ctg gtc gcg caa aac acc cac 979 
Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 290 

ggc gtc aac acg ate cac acc cca ccc ttg acc ttt ttg gaa gaa cag 
1027 

Gly Val Asn Thr He His Thr Pro Pro Leu Thr Phe Leu Glu Glu Gin 

295 300 305 

ctg gaa gcg gtc ttt tec gat gtc acc gtc gat gee ate aag etc ggc 
1075 

Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp Ala He Lys Leu Gly 
310 315 320 325 

atg ttg ggc tct gee gac acc gtc gat ctg gtg get tea tgg ctt ggt 
1123 
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Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val Ala Ser Trp Leu Gly 
330 335 340 

tec cac gag cac ggt ccc gtg gtg ctt gat ccc gtc atg ate gec acc 
1171 

Ser His Glu His Gly Pro Val Val Leu Asp Pro Val Met lie Ala Thr 
345 350 355 

age ggt gat cgc eta ctg gat gcg age get gaa gaa teg ctg cgc cgc 
1219 

Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu Glu Ser Leu Arg Arg 
360 365 370 

ctg gee gtg cac gtc gat gtg gtc acc ccg aat ate ccc gaa ctt gee 
1267 

Leu Ala Val His Val Asp Val Val Thr Pro Asn lie Pro Glu Leu Ala 

375 380 385 

gtg ttg tgc gac agt get cct gec ate acc atg gat gag gee att get 
1315 

Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met Asp Glu Ala lie Ala 

390 395 400 405 

cag get cag gga ttt gcg egg act cat gac acc ate gtc att gtc aag 
1363 

Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr lie Val lie Val Lys 
410 415 420 

ggt gga cat ctg act ggc gcg ctt get gat aac get gtc gtg cgc ccc 
1411 

Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn Ala Val Val Arg Pro 

425 430 435 

gac ggc teg gtg ttc cag gtg gaa aac ctg cgt gtc aac acc acc aac 
1459 

Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg Val Asn Thr Thr Asn 
440 445 450 

tec cat ggc aca ggc tgt teg etc tct gcg tea ctt gee acc aag ate 
1507 

Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser Leu Ala Thr Lys lie 

455 460 465 



gec gec ggc gaa age gtg gaa 
1528 

Ala Ala Gly Glu Ser Val Glu 
470 475 



<210> 1124 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1124 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
15 10 15 

Val Thr Asp Pro Val Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie 
20 25 30 
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Val Asp Ser Ala lie Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp 
35 40 45 

Lys Asn Ser Gly Val Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys 
50 55 60 

Glu Leu Cys Asp Ala Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu 
65 70 75 80 

Asp He Ala Val Glu Leu Gly Leu His Leu His He Gly Gin Gly Asp 
85 90 95 

Thr Pro Tyr Thr Gin Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu 
100 105 HO 

Gly Leu Ser He Glu Asn Leu Asp Gin Leu His Ala Val He Ala Gin 
115 120 125 

Cys Ala Glu Thr Gly Val Ala Leu Pro Asp Val He Gly He Gly Pro 
130 135 140 

Val Ala Ser Thr Ala Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val 
145 150 155 160 

Glu Gly He Ala Glu lie Ala Ala Val Ala Gin Asp His Gly He Ala 
165 170 175 

Ser Val Ala He Gly Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala 
180 185 190 

Ala Thr Pro lie Asp Gly Leu Cys Val Val Ser Glu lie Met Thr Ala 
195 200 205 

Ala Asn Pro Ala Ala Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro 
210 215 220 

Thr Phe Ser Pro Glu Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin 
225 230 235 240 

Gly Ala Phe Val Asn Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala 
245 250 255 

Gly Thr Asp Pro Thr Gly Gly Ala Gly lie Gin Ala Asp Leu Lys Ser 
260 265 270 

He Ala Ala Gly Gly Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val 
275 280 285 

Ala Gin Asn Thr His Gly Val Asn Thr lie His Thr Pro Pro Leu Thr 
290 295 300 

Phe Leu Glu Glu Gin Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp 
305 310 315 320 

Ala lie Lys Leu Gly Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val 
325 330 335 

Ala Ser Trp Leu Gly Ser His Glu His Gly Pro Val Val Leu Asp Pro 
340 345 350 



Val Met lie Ala Thr Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu 
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355 360 365 

Glu Ser Leu Arg Arg Leu Ala Val Kis Val Asp Val Val Thr Pro Asn 
370 375 380 

lie Pro Glu Leu Ala Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met 
385 390 395 400 

Asp Glu Ala lie Ala Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr 
405 410 415 

lie Val lie Val Lys Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn 
420 425 430 

Ala Val Val Arg Pro Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg 
435 440 445 

Val Asn Thr Thr Asn Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser 
450 455 460 

Leu Ala Thr Lys lie Ala Ala Gly Glu Ser Val Glu 
465 470 475 



<210> 1125 
<211> 795 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (772) 
<223> RXN01617 

<400> 1125 

tcagaagcta ccggcggcgc cggcatccag gttgatttga agaccttcca gcatttaaga 60 

tgtttatggc attgggtcca tcacatgctt gggtggcctt ttg ate eta aag aca 115 

Leu lie Leu Lys Thr 
1 5 

act gga ate ace gtt ttg tec egg ttt gat gcg cag gtt ate get aat 163 

Thr- PJv Tl*> Th-r Val T.^n Cor a v-rr PV^q Acp M a ^ u a 1 Tin tv ^ 

10 15 20 

cag att gag gee gee ace gca gcg cac gat ctt gat gtg gtg aag ate 211 
Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val Lys lie 
25 30 35 

ggt atg ttg ggt act cct gca acg ate gat act gtg gca ace get ttg 259 
Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr Ala Leu 
40 45 50 

gag gaa aac age ttc aag cac gtt gtc eta gac ccg gta ctg ate tgc 307 
Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu lie Cys 
55 60 65 

aag ggc cag gag ccc ggc gcg gca ctt gat act gac act gee ctt cgc 355 
Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala Leu Arg 
70 75 80 85 
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gcg aag gtg ctg cca cag gca acc gtg gtt act cca aac aac ttc gag 403 
Ala Lys Yal Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn Phe Glu 
90 95 100 

gcc acc acc ctg tct ggc eta gac aag ctg gag acc ate gac gac ctg 451 
Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr He Asp Asp Leu 
105 110 115 

aag gaa gca gcc cgc etc att cat gag caa gga cct cag tac gtc gtt 499 
Lys Glu Ala Ala Arg Leu He His Glu Gin Gly Pro Gin Tyr Val Val 
120 125 130 

gtt aag ggt ggc ate gac ttc cca ggc gac aac get gtg gac gta ctt 547 
Val Lys Gly Gly He Asp Phe Pro Gly Asp Asn Ala Val Asp Val Leu 
135 140 145 

ttc gac ggc acc gac tac cac gtg ttc tct gaa cca aag ate ggc gac 595 
Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys He Gly Asp 
150 155 160 165 



gag cgc gtc tec ggc get ggc tgt acc ttc gca get gtc ate acc gca 
Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val He Thr Ala 



170 175 180 



643 



gag ctg gcc aag ggc aac tct gcc gtt gat gca gtg acc acc get aag 691 
Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr Ala Lys 
185 190 195 

cgc gta gtc acc cgc gca gtg aag gac get gtc gca tec aac gca ccg 739 
Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn Ala Pro 
200 205 210 

ttt acc tct gtg tgg ttg gcg gaa gac aac aag tagaaatctt aaacaagctc 792 
Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
215 220 

cct 795 



<210> 1126 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1126 

Leu lie Leu Lys Thr Thr Gly He ' 
1 5 

Gin Val He Ala Asn Gin He Glu ; 
20 

Asp Val Val Lys He Gly Met Leu < 
35 40 

Val Ala Thr Ala Leu Glu Glu Asn 
50 55 

Pro Val Leu He Cys Lys Gly Gin < 
65 70 

Asp Thr Ala Leu Arg Ala Lys Val 



Thr Val Leu Ser Arg Phe Asp Ala 
10 15 

Ala Ala Thr Ala Ala His Asp Leu 
25 30 

Gly Thr Pro Ala Thr He Asp Thr 
45 

Ser Phe Lys His Val Val Leu Asp 
60 

Glu Pro Gly Ala Ala Leu Asp Thr 
75 80 

Leu Pro Gin Ala Thr Val Val Thr 
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85 90 95 

Pro Asn Asn Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu 
100 105 110 

Thr lie Asp Asp Leu Lys Glu Ala Ala Arg Leu lie His Glu Gin Gly 
115 120 125 

Pro Gin Tyr Val Val Val Lys Gly Gly lie Asp Phe Pro Gly Asp Asn 
130 135 140 

Ala Val Asp Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu 
145 150 155 160 

Pro Lys lie Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala 
165 170 175 

Ala Val lie Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala 
180 185 190 

Val Thr Thr Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val 
195 200 205 

Ala Ser Asn Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
210 215 220 



<210> 1127 
<211> 638 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (615) 
<223> FRXA01617 

<400> 1127 

get aat cag att gag gec gec acc gca gcg cac gat ctt gat gtg gtg 48 

ai^ Aor, aia ti. aijj * 1 - sto * 1 - tt — T ~" " Tnl tr " 1 

15 10 15 

aag ate ggt atg ttg ggt act cct gca acg ate gat act gtg gca acc 96 
Lys lie Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr 
20 25 30 

get ttg gag gaa aac age ttc aag cac gtt gtc eta gac ccg gta ctg 144 
Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu 
35 40 45 

ate tgc aag ggc cag gag ccc ggc gcg gca ctt gat act gac act gec 192 
lie Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala 
50 55 60 

ctt cgc gcg aag gtg ctg cca cag gca acc gtg gtt act cca aac aac 240 
Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn 
65 70 75 80 
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ttc gag gcc acc acc ctg tct ggc eta gac aag ctg gag acc ate gac 288 
Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr He Asp 
85 90 95 

gac ctg aag gaa gca gcc cgc etc att cat gag caa gga cct cag tac 336 
Asp Leu Lys Glu Ala Ala Arg Leu He His Glu Gin Gly Pro Gin Tyr 
100 105 HO 

gtc gtt gtt aag ggt ggc ate gac ttc cca ggc gac aac get gtg gac 384 
Val Val Val Lys Gly Gly He Asp Phe Pro Gly Asp Asn Ala Val Asp 
115 120 125 

gta ctt ttc gac ggc acc gac tac cac gtg ttc tct gaa cca aag ate 432 
Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys He 
130 135 140 

ggc gac gag cgc gtc tec ggc get ggc tgt acc ttc gca get gtc ate 480 
Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val He 
145 150 155 160 

acc gca gag ctg gcc aag ggc aac tct gcc gtt gat gca gtg acc acc 528 
Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr 
165 170 175 

get aag cgc gta gtc acc cgc gca gtg aag gac get gtc gca tec aac 576 
Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn 
180 185 190 

gca ccg ttt acc tct gtg tgg ttg gcg gaa gac aac aag tagaaatctt 625 
Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
195 200 205 

aaacaagctc cct 638 



<210> 1128 
<211> 205 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1128 

Ala Asn Gin He Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val 
15 10 15 

Lys He Gly Met Leu Gly Thr Pro Ala Thr He Asp Thr Val Ala Thr 

20 25 30 

Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu 
35 40 45 

He Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala 
50 55 60 

Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn 
65 70 75 80 

Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr He Asp 
85 90 95 

Asp Leu Lys Glu Ala Ala Arg Leu He His Glu Gin Gly Pro Gin Tyr 
100 105 110 
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Val Val Val Lys 
115 

Val Leu Phe Asp 
130 

Gly Asp Glu Arg 
145 

Thr Ala Glu Leu 



Ala Lys Arg Val 
180 

Ala Pro Phe Thr 
195 



Gly Gly lie Asp 
120 

Gly Thr Asp Tyr 
135 

Val Ser Gly Ala 
150 

Ala Lys Gly Asn 
165 

Val Thr Arg Ala 



Ser Val Trp Leu 
200 



Phe Pro Gly Asp 



His Val Phe Ser 
. 140 

Gly Cys Thr Phe 
155 

Ser Ala Val Asp 
170 

Val Lys Asp Ala 
185 

Ala Glu Asp Asn 



Asn Ala Val Asp 
125 

Glu Pro Lys lie 



Ala Ala Val lie 
160 

Ala Val Thr Thr 
175 

Val Ala Ser Asn 
190 

Lys 
205 



<210> 1129 
<211> 792 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (769) 

<223> RXC01600 

<400> 1129 

tgagtacaaa tctcgtccaa cccatgctca tccactgttt tacggcctgg tgaagaccgc 60 

tttggagctg cgtgtccacc cttagatcta caatgtgatc atg gtt teg aag atg 115 

Met Val Ser Lys Met 
1 5 

cac att ccc ggt acc cat gag ttc acg gtg aca gat act gaa ctg ttg 163 
His He Pro Gly Thr His Glu Phe Thr Val Thr Asp Thr Glu Leu Leu 
10 15 20 

tta gag tec cca att ttg ggc gtt cgt cga gat tea ttg ate atg ccg 211 

T.gm nln Cot Pro Tlo T.on w W= 1 *^ A " frfig °— LftU T 1 B M^fc P ™ 

25 30 35 

ggt ggt tec act gee cgc cgt gaa gtg gtt gaa cac ttt ggg gcg gtc 259 
Gly Gly Ser Thr Ala Arg Arg Glu Val Val Glu His Phe Gly Ala Val 
40 45 50 

gca gtg gtt gec ttt gat ggt gaa aac att gcg atg gtc aag cag tac 307 
Ala Val Val Ala Phe Asp Gly Glu Asn He Ala Met Val Lys Gin Tyr 
55 60 65 

cgt cgc age gtg ggg gat tec ttg tgg gag ctg cct gca ggt ttg ttg 355 
Arg Arg Ser Val Gly Asp Ser Leu Trp Glu Leu Pro Ala Gly Leu Leu 
70 75 80 85 

gat att get gat gag gat gaa etc acg ggc gcg cag cgc gag etc atg 403 
Asp He Ala Asp Glu Asp Glu Leu Thr Gly Ala Gin Arg Glu Leu Met 
90 95 100 
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gag gag get ggt ttg gag gec agt gag tgg tec gtg etc act gat ttg 451 
Glu Glu Ala Gly Leu Glu Ala Ser Glu Trp Ser Val Leu Thr Asp Leu 
105 HO 115 

att acc teg cct ggt ttc tgc gat gaa gcg gtg cgt gtc ttt eta gee 499 
He Thr Ser Pro Gly Phe Cys Asp Glu Ala Val Arg Val Phe Leu Ala 
120 125 130 

cga ggc etc aca aag gtt gag cgc ccg aag gtt atg ggc gat gaa gaa 547 
Arg Gly Leu Thr Lys Val Glu Arg Pro Lys Val Met Gly Asp Glu Glu 
135 140 145 

gcg gac atg att aac cag tgg gtt ccg eta cat gag gca gtg gga atg 595 
Ala Asp Met He Asn Gin Trp Val Pro Leu His Glu Ala Val Gly Met 
150 155 160 165 

gtg ttt agt ggc cag ttg gtt aac tec att gee att gcg ggt gtc atg 643 
Val Phe Ser Gly Gin Leu Val Asn Ser He Ala He Ala Gly Val Met 
170 175 180 



get get gat get gtg att gcg ggt cgt gcg tct gcg cgt gee gtc acc 
Ala Ala Asp Ala Val He Ala Gly Arg Ala Ser Ala Arg Ala Val Thr 
185 190 195 



215 220 



691 



gcg ccg ttt acc tat cgc cct acg gcg ttg gcg cag cgt cga aaa gcg 739 
Ala Pro Phe Thr Tyr Arg Pro Thr Ala Leu Ala Gin Arg Arg Lys Ala 
200 205 210 

cac ggc att gtt cct gac atg aaa aaa eta tgaaggctcg cgttttagcg 789 
His Gly He Val Pro Asp Met Lys Lys Leu 



aaa 



792 



<210> 1130 
<211> 223 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1130 

Met Val Ser Lys Met His He Pro Gly Thr His Glu Phe Thr Val Thr 
15 10 15 

Asp Thr Glu Leu Leu Leu Glu Ser Pro He Leu Gly Val Arg Arg Asp 
20 25 30 

Ser Leu lie Met Pro Gly Gly Ser Thr Ala Arg Arg Glu Val Val Glu 
35 40 45 

His Phe Gly Ala Val Ala Val Val Ala Phe Asp Gly Glu Asn He Ala 
50 55 60 

Met Val Lys Gin Tyr Arg Arg Ser Val Gly Asp Ser Leu Trp Glu Leu 
65 ^ 70 75 80 

Pro Ala Gly Leu Leu Asp He Ala Asp Glu Asp Glu Leu Thr Gly Ala 
85 90 ' 95 

Gin Arg Glu Leu Met Glu Glu Ala Gly Leu Glu Ala Ser Glu Trp Ser 
100 105 110 
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Val Leu Thr Asp 
115 

Arg Val Phe Leu 
130 

Met Gly Asp Glu 
145 

Glu Ala Val Gly 



lie Ala Gly Val 
180 

Ala Arg Ala Val 
195 

Gin Arg Arg Lys 
210 



Leu lie Thr Ser 
120 

Ala Arg Gly Leu 
135 

Glu Ala Asp Met 
150 

Met Val Phe Ser 
165 

Met Ala Ala Asp 



Thr Ala Pro Phe 
200 

Ala His Gly lie 
215 



Pro Gly Phe Cys 



Thr Lys Val Glu 
140 

lie Asn Gin Trp 
155 

Gly Gin Leu Val 
170 

Ala Val He Ala 
185 

Thr Tyr Arg Pro 



Val Pro Asp Met 
220 



Asp Glu Ala Val 
125 

Arg Pro Lys Val 



Val Pro Leu His 
160 

Asn Ser He Ala 
175 

Gly Arg Ala Ser 
190 

Thr Ala Leu Ala 
205 

Lys Lys Leu 



<210> 1131 

<211> 726 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (703) 
<223> RXC01622 



<400> 1131 

aaggcgtggg cgtttttgaa ggagcttcgt ttggagcgcg 



gtcctttgga tcgtgaagtt 60 



gccatcgcag agctgaagag ctggtgggaa ggagaaaaca 



atg agt gat ttt tat 
Met Ser Asp Phe Tyr 
1 5 



115 



gcc gac agg ttg ttt aac gcg atg gag cgc aat 
Ala Asp Arg Leu Phe Asn Ala Met Glu Arg Asn 
10 ID 



gag gta get cca ggc 
Glu Val Ala Pro Gly 
00 



163 



atg ttg ttg gtg get gcg ccc gat atg gcg teg 
Met Leu Leu Val Ala Ala Pro Asp Met Ala Ser 
25 30 



gag gat ttt gag cgc 
Glu Asp Phe Glu Arg 
35 



211 



age ate gtg ttg ate ate gag cat tct cct gcc 
Ser He Val Leu He He Glu His Ser Pro Ala 
40 45 



ace act ttt ggt gtg 
Thr Thr Phe Gly Val 
50 



259 



aac att tct tea cgt tec gat gtt get gtg gcc 
Asn He Ser Ser Arg Ser Asp Val Ala Val Ala 
55 60 



aat gtg ttg ccc gag 
Asn Val Leu Pro Glu 
65 



307 



tgg gtg gac etc ace teg aag cca cag gca ctg 
Trp Val Asp Leu Thr Ser Lys Pro Gin Ala Leu 
70 75 80 



tac ate ggt ggg ccg 
Tyr He Gly Gly Pro 
85 



355 



ttg age cag cag get gtg gtt ggt ttg ggc gtg ace aag ccg ggc gtg 



403 
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Leu Ser Gin Gin Ala Val Val Gly Leu Gly Val Thr Lys Pro Gly Val 
90 95 100 

gat att gaa aat tec acc age ttc aac aag etc gee aac cgc ctg gtg 451 
Asp He Glu Asn Ser Thr Ser Phe Asn Lys Leu Ala Asn Arg Leu Val 
105 110 115 

cac gtg gat ctg cgt tct gca cct gaa gat gtg get gat gat ctt gag 499 
His Val Asp Leu Arg Ser Ala Pro Glu Asp Val Ala Asp Asp Leu Glu 
120 125 130 

ggc atg cgc ttt ttt gcg ggc tac gcg gag tgg get ccg ggc cag etc 547 
Gly Met Arg Phe Phe Ala Gly Tyr Ala Glu Trp Ala Pro Gly Gin Leu 
135 140 145 

aac gag gaa att gag cag ggt gat tgg ttc gtc aca cct gcg ttg ccg 595 
Asn Glu Glu He Glu Gin Gly Asp Trp Phe Val Thr Pro Ala Leu Pro 
150 155 160 165 

teg gac att ate gcg ccg ggc cgc gtc gat att tgg ggc gac gtg atg 643 
Ser Asp He He Ala Pro Gly Arg Val Asp He Trp Gly Asp Val Met 
170 175 ' 180 

cgt cga caa gca atg cct ttg ccg ttg tat tec acg ttt ccg teg gac 691 
Arg Arg Gin Ala Met Pro Leu Pro Leu Tyr Ser Thr Phe Pro Ser Asp 
185 190 195 

cct tea gat aat tagatgagtt ccgaaaattt aaa 726 
Pro Ser Asp Asn 
200 



<210> 1132 
<211> 201 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1132 

Met Ser Asp Phe Tyr Ala Asp Arg Leu Phe Asn Ala Met Glu Arg Asn 
15 10 15 

Glu Val Ala Pro Gly Met Leu Leu Val Ala Ala Pro Asp Met Ala Ser 
20 25 ^ 30 

Glu Asp Phe Glu Arg Ser lie Val Leu lie lie Glu His Ser Pro Ala 
35 40 45 

Thr Thr Phe Gly Val Asn lie Ser Ser Arg Ser Asp Val Ala Val Ala 
50 55 60 

Asn Val Leu Pro Glu Trp Val Asp Leu Thr Ser Lys Pro Gin Ala Leu 
65 70 75 80 

Tyr lie Gly Gly Pro Leu Ser Gin Gin Ala Val Val Gly Leu Gly Val 
85 90 95 

Thr Lys Pro Gly Val Asp lie Glu Asn Ser Thr Ser Phe Asn Lys Leu 
100 105 110 

Ala Asn Arg Leu Val His Val Asp Leu Arg Ser Ala Pro Glu Asp Val 
115 120 125 
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Ala Asp Asp Leu Glu Gly Met Arg Phe Phe Ala Gly Tyr Ala Glu Trp 
130 135 140 

Ala Pro Gly Gin Leu Asn Glu Glu lie Glu Gin Gly Asp Trp Phe Val 
145 150 155 160 

Thr Pro Ala Leu Pro Ser Asp lie lie Ala Pro Gly Arg Val Asp lie 
165 170 175 

Trp Gly Asp Val Met Arg Arg Gin Ala Met Pro Leu Pro Leu Tyr Ser 
180 185 190 

Thr Phe Pro Ser Asp Pro Ser Asp Asn 
195 200 



<210> 1133 
<211> 1827 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1804) 
<223> RXC00128 

<400> 1133 

ccattttccg tttggtcttg cctaaagaac cgcatggaaa ttatcgtgaa gcaccgatcc 60 

cgttgatcgc tccagagaca ccgtgggaag gggagcagca gtg agt aaa att teg 115 

Val Ser Lys lie Ser 
1 5 

acg aaa ctg aag gec etc acc gcg gtg ctg tct gtg acc act ctg gtg 163 
Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser Val Thr Thr Leu Val 
10 15 20 

get ggg tgt tec acg ctt ccg cag aac acg gat ccg caa gtg ctg cgc 211 
Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp Pro Gin Val Leu Arg 
25 30 35 

Mi g gg mum mmm mm yuy mu ym yyy LLy ull ny ED9 

Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu lie Ala Gly Pro Thr Pro 
40 45 50 

aat caa gat ccg gat ttg ttg ate cgc ggc ttc ttc age gca ggt gcg 307 
Asn Gin Asp Pro Asp Leu Leu lie Arg Gly Phe Phe Ser Ala Gly Ala 
55 * 60 65 

tat ccg act cag cag tat gaa gcg gcg aag gcg tat ctg acg gaa ggg 355 
Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala Tyr Leu Thr Glu Gly 
70 75 80 85 

acg cgc age acg tgg aat ccg get gcg teg act cgt att ttg gat cgc 403 
Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr Arg He Leu Asp Arg 
90 95 100 

att gat ctg aac act ctg cca ggt teg acg aat gcg gaa cga acg att 451 
He Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn Ala Glu Arg Thr He 
105 110 115 



1540 



WO m/<mX43 



PCT/1B00/00923 



gcg ate cgt gga 
Ala He Arg Gly 
120 

cag ccg gag aat 
Gin Pro Glu Asn 
135 

gat ggg gag tgg 
Asp Gly Glu Trp 
150 

aga aac gat ctg 
Arg Asn Asp Leu 



gat cct tct ggc 
Asp Pro Ser Gly 
185 

gag teg cag teg 
Glu Ser Gin Ser 
200 

cct teg ccg 
Pro Ser Pro 
215 

gcg teg ttc 

Ala Ser Phe 
230 

gga aat ttg 

Gly Asn Leu 



tgg acg ttg 
Trp Thr Leu 



gac ggc gcg 
Asp Gly Ala 
280 

etc gee gaa 
1027 

Leu Ala Glu 
295 

ttt gcg ttg 
1075 

Phe Ala Leu 
310 



acg cag gtc 
Thr Gin Val 



gcg gag ttt 
Ala Glu Phe 
140 

cgt ate gat 
Arg He Asp 
155 

egg aac cat 
Arg Asn His 
170 

cag gtg ttg 
Gin Val Leu 



atg tec acg 
Met Ser Thr 



gca att tct cct 
Ala He Ser Pro 
220 

gtg ggg ttc aat 
Val Gly Phe Asn 
235 

gat gat gat gcg 
Asp Asp Asp Ala 
250 

gcg cat get gat 
Ala His Ala Asp 
265 

ccg ttg ctg teg 
Pro Leu Leu Ser 



tac aac cca gag 

Tyr Asn Pro Glu 
300 

cag gat gga teg 

Gin Asp Gly Ser 
315 



gga acg ttg etc 
Gly Thr Leu Leu 
125 

gaa get gag ate 
Glu Ala Glu He 



get ttg ccg gac 
Ala Leu Pro Asp 
160 

tac act ccg cac 
Tyr Thr Pro His 
175 

gtg ggg gat egg 
Val Gly Asp Arg 
190 

gtg ctg atg gee 
Val Leu Met Ala 
205 

ggt gtg gtc aat 
Gly Val Val Asn 



gat ggg gag tat 
Asp Gly Glu Tyr 
240 

cgt ttg cgt ttc 
Arg Leu Arg Phe 
255 

gtc gca ggc 
Val Ala Gly 
270 

gag ttc cca 
Glu Phe Pro 
285 

get tac acc 
Ala Tyr Thr 



ttg teg agg 
Leu Ser Arg 



age ggt ggc 

Ser Gly Gly 
130 

acg atg cgt 

Thr Met Arg 
145 

ggg att tta 

Gly He Leu 



gat gtg tat 
Asp Val Tyr 



cgt tgg ttg 
Arg Trp Leu 
195 

ctt ctg gtt 
Leu Leu Val 
210 

cag ctg tec 
Gin Leu Ser 
225 

cag ttc act 
Gin Phe Thr 



gee gee cag 
Ala Ala Gin 



ccc tac act ttg 
Pro Tyr Thr Leu 
275 

acg etc acc acc 
Thr Leu Thr Thr 
290 

aac acg gtg tec 

Asn Thr Val Ser 
305 

gtc agt tec ggc 

Val Ser Ser Gly 
320 



gtg tat 499 
Val Tyr 



egg gaa 547 
Arg Glu 



tta gag 595 
Leu Glu 
165 

ttc ttt 643 

Phe Phe 

180 

ttc aat 691 
Phe Asn 



aat ggt 739 
Asn Gly 



acg gat 787 
Thr Asp 



ggt ttg 835 
Gly Leu 
245 

gee gtg 883 

Ala Val 

260 

gtc get 931 
Val Ala 



gat gac 979 
Asp Asp 



acg ttg 
Thr Leu 



aat gtg 

Asn Val 
325 



agt cca eta cag ggc att tgg age ggt gga gat ate gat tct gca gcg 
1123 

Ser Pro Leu Gin Gly He Trp Ser Gly Gly Asp He Asp Ser Ala Ala 
330 335 340 
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att tec tec tec gee aat gtg gtg gca gcg gta cgc cac gaa aac aac 
1171 

lie Ser Ser Ser Ala Asn Val Val Ala Ala Val Arg His Glu Asn Asn 
345 350 355 

gag gca gtg ctt act gtt ggc tec atg gaa ggc gtg act tea gat gcg 
1219 

Glu Ala Val Leu Thr Val Gly Ser Met Glu Gly Val Thr Ser Asp Ala 
360 365 370 

ttg agg agt gaa acg ate act cgt ccc ace ttt gaa tac gcg teg agt 
1267 

Leu Arg Ser Glu Thr lie Thr Arg Pro Thr Phe Glu Tyr Ala Ser Ser 
375 380 385 

ggg ttg tgg get gtg gtg gat ggg gag acg cct gtc cga gtc gca cga 
1315 

Gly Leu Trp Ala Val Val Asp Gly Glu Thr Pro Val Arg Val Ala Arg 
390 395 400 405 

teg gca aca acc ggt gag etc gtc cag acg gag gcg gag att gtg ctg 
1363 

Ser Ala Thr Thr Gly Glu Leu Val Gin Thr Glu Ala Glu lie Val Leu 
410 415 420 

cca agg gat gtg acg ggt ccg ate tct gaa ttc caa ctg tea cga act 
1411 

Pro Arg Asp Val Thr Gly Pro lie Ser Glu Phe Gin Leu Ser Arg Thr 
425 430 435 

ggg gtc egg gee gee atg ate att gaa ggc aag gtg tac gtg ggc gtc 
1459 

Gly Val Arg Ala Ala Met He He Glu Gly Lys Val Tyr Val Gly Val 
440 445 450 

gta acg cgt cct ggt ccg ggc gag egg cgc gtg aca aat ate acg gag 
1507 

Val Thr Arg Pro Gly Pro Gly Glu Arg Arg Val Thr Asn lie Thr Glu 
455 460 465 

gtg gcg ccg age ttg ggc gag gcg gcg ctg teg ate aac tgg cgc cca 
1555 

* 1 ~ B — 6 — T — ■ CAy * 1 - T T1 ■ P m i 1 j n i 



470 475 480 485 

gac ggc att ttg ctt gtg ggc acg tea att cca gag acg ccg ctg tgg 
1603 

Asp Gly He Leu Leu Val Gly Thr Ser He Pro Glu Thr Pro Leu Trp 
490 495 500 

cgc gtc gag cag gac gga teg gcg att teg teg atg ccg age ggg aat 
1651 

Arg Val Glu Gin Asp Gly Ser Ala He Ser Ser Met Pro Ser Gly Asn 
505 510 515 

etc age gcg ccg gtg gtg gcg gtg gca agt tec gcg acg acg gtc tac 
1699 

Leu Ser Ala Pro Val Val Ala Val Ala Ser Ser Ala Thr Thr Val Tyr 

520 525 530 
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gtc act gat teg cat gcg atg ctt cag ctg ccg act gec gat aat gat 
1747 

Val Thr Asp Ser His Ala Met Leu Gin Leu Pro Thr Ala Asp Asn Asp 
535 540 545 

att tgg cgc gag gtg ccc ggt ttg ctg ggc acg cgt gcg gcg ccg gtg 
1795 

He Trp Arg Glu Val Pro Gly Leu Leu Gly Thr Arg Ala Ala Pro Val 

550 555 560 565 

gtt gcg tac tgatggagct gttcttcccg cgc 
1827 

Val Ala Tyr 



<210> 1134 
<211> 568 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1134 

Val Ser Lys He Ser Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser 
15 10 15 

Val Thr Thr Leu Val Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp 
20 25 30 

Pro Gin Val Leu Arg Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu He 
35 40 45 

Ala Gly Pro Thr Pro Asn Gin Asp Pro Asp Leu Leu He Arg Gly Phe 
50 55 60 

Phe Ser Ala Gly Ala Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala 
65 70 75 80 

Tyr Leu Thr Glu Gly Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr 
85 90 95 

Arg He Leu Asp Arg lie Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn 
100 105 110 

Ala Glu Arg Thr He Ala He Arg Gly Thr Gin Val Gly Thr Leu Leu 
115 120 125 

Ser Gly Gly Val Tyr Gin Pro Glu Asn Ala Glu Phe Glu Ala Glu He 
130 135 140 

Thr Met Arg Arg Glu Asp Gly Glu Trp Arg lie Asp Ala Leu Pro Asp 
145 150 155 160 

Gly lie Leu Leu Glu Arg Asn Asp Leu Arg Asn His Tyr Thr Pro His 
165 170 175 

Asp Val Tyr Phe Phe Asp Pro Ser Gly Gin Val Leu Val Gly Asp Arg 
180 185 190 

Arg Trp Leu Phe Asn Glu Ser Gin Ser Met Ser Thr Val Leu Met Ala 
195 200 205 
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Leu Leu Val Asn Gly Pro Ser Pro Ala lie Ser Pro Gly Val Val Asn 
210 215 220 

Gin Leu Ser Thr Asp Ala Ser Phe Val Gly Phe Asn Asp Gly Glu Tyr 
225 230 235 240 

Gin Phe Thr Gly Leu Gly Asn Leu Asp Asp Asp Ala Arg Leu Arg Phe 
245 250 255 

Ala Ala Gin Ala Val Trp Thr Leu Ala His Ala Asp Val Ala Gly Pro 
260 265 270 

Tyr Thr Leu Val Ala Asp Gly Ala Pro Leu Leu Ser Glu Phe Pro Thr 
275 280 285 

Leu Thr Thr Asp Asp Leu Ala Glu Tyr Asn Pro Glu Ala Tyr Thr Asn 
290 295 300 

Thr Val Ser Thr Leu Phe Ala Leu Gin Asp Gly Ser Leu Ser Arg Val 
305 310 315 320 

Ser Ser Gly Asn Val Ser Pro Leu Gin Gly lie Trp Ser Gly Gly Asp 
325 330 335 

lie Asp Ser Ala Ala lie Ser Ser Ser Ala Asn Val Val Ala Ala Val 
340 345 350 

Arg His Glu Asn Asn Glu Ala Val Leu Thr Val Gly Ser Met Glu Gly 
355 360 365 

Val Thr Ser Asp Ala Leu Arg Ser Glu Thr lie Thr Arg Pro Thr Phe 
370 375 380 

Glu Tyr Ala Ser Ser Gly Leu Trp Ala Val Val Asp Gly Glu Thr Pro 
385 390 395 400 

Val Arg Val Ala Arg Ser Ala Thr Thr Gly Glu Leu Val Gin Thr Glu 
405 410 415 

Ala Glu lie Val Leu Pro Arg Asp Val Thr Gly Pro lie Ser Glu Phe 
420 425 430 

r-MT, T^i, A^^ T, W nly j^J AT-, TNl^ M^l- TT . ^T.. Ply T yn 

435 440 445 

Val Tyr Val Gly Val Val Thr Arg Pro Gly Pro Gly Glu Arg Arg Val 
450 455 460 

Thr Asn lie Thr Glu Val Ala Pro Ser Leu Gly Glu Ala Ala Leu Ser 
465 470 475 480 

lie Asn Trp Arg Pro Asp Gly lie Leu Leu Val Gly Thr Ser lie Pro 
485 490 495 

Glu Thr Pro Leu Trp Arg Val Glu Gin Asp Gly Ser Ala lie Ser Ser 
500 505 510 

Met Pro Ser Gly Asn Leu Ser Ala Pro Val Val Ala Val Ala Ser Ser 
515 520 525 

Ala Thr Thr Val Tyr Val Thr Asp Ser His Ala Met Leu Gin Leu Pro 
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530 535 540 

Thr Ala Asp Asn Asp lie Trp Arg Glu Val Pro Gly Leu Leu Gly Thr 
545 550 555 560 

Arg Ala Ala Pro Val Val Ala Tyr 
565 



<210> 1135 
<211> 555 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) (532) 
<223> RXC01709 

<400> 1135 

gcaagtggaa ccacgatggg aacggtaact gctgccgctg cggtattact cgtagtttca 60 

gaaattaggt gtcgatgcag caatacggaa ctttgccaat gtg ttt gaa caa get 115 

Val Phe Glu Gin Ala 
1 5 

etc ggg etc ace acc ctt gca caa aca get gga gcg ggc gca gcg ggg 163 
Leu Gly Leu Thr Thr Leu Ala Gin Thr Ala Gly Ala Gly Ala Ala Gly 
10 15 20 

ggc ttg ggt ttc atg gca atg gcg ttg ttg tct gca ggg atg cgc tec 211 
Gly Leu Gly Phe Met Ala Met Ala Leu Leu Ser Ala Gly Met Arg Ser 
25 30 35 

ggc gtg gac atg att ctt aat gaa acc ggg ggt gaa aag atg ctt gca 259 
Gly Val Asp Met He Leu Asn Glu Thr Gly Gly Glu Lys Met Leu Ala 
40 45 50 

cag gca gat tta gtc ate act gga gaa gga cgc att gat gca cag acc 307 
Gin Ala Asp Leu Val He Thr Gly Glu Gly Arg He Asp Ala Gin Thr 
55 ~ 60 65 

etc age ggg aaa get cct act gga ate gec aaa egg gca cgt gcg aaa 355 
Leu Ser Gly Lys Ala Pro Thr Gly He Ala Lys Arg Ala Arg Ala Lys 
70 75 80 85 

gga att cca gta ctg gcg gtt tgt ggg cag age eta ttg ggt cca gca 403 
Gly lie Pro Val Leu Ala Val Cys Gly Gin Ser Leu Leu Gly Pro Ala 
90 95 100 

ate tea aat gag eta ttt gaa gac ate tac age ttt acc gat ttc gaa 451 
He Ser Asn Glu Leu Phe Glu Asp He Tyr Ser Phe Thr Asp Phe Glu 
105 110 115 



tct gac ate aat gaa tgc att cga aac ccg etc cca att ttg gaa ggt 
Ser Asp He Asn Glu Cys He Arg Asn Pro Leu Pro He Leu Glu Gly 
120 125 130 



499 



ate ggt ttt aac ate gec aaa cat cat ctg agt tagegatatt tcagcaaacc 552 
He Gly Phe Asn He Ala Lys His His Leu Ser 
135 140 
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gat 



555 



<210> 1136 
<211> 144 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1136 

Val Phe Glu Gin Ala Leu Gly Leu Thr Thr Leu Ala Gin Thr Ala Gly 
15 10 15 

Ala Gly Ala Ala Gly Gly Leu Gly Phe Met Ala Met Ala Leu Leu Ser 
20 25 30 

Ala Gly Met Arg Ser Gly Val Asp Met lie Leu Asn Glu Thr Gly Gly 
35 40 45 

Glu Lys Met Leu Ala Gin Ala Asp Leu Val lie Thr Gly Glu Gly Arg 
50 55 60 

lie Asp Ala Gin Thr Leu Ser Gly Lys Ala Pro Thr Gly lie Ala Lys 
65 70 75 80 

Arg Ala Arg Ala Lys Gly lie Pro Val Leu Ala Val Cys Gly Gin Ser 
85 90 95* 

Leu Leu Gly Pro Ala lie Ser Asn Glu Leu Phe Glu Asp lie Tyr Ser 
100 105 110 

Phe Thr Asp Phe Glu Ser Asp lie Asn Glu Cys lie Arg Asn Pro Leu 
115 120 125 

Pro lie Leu Glu Gly lie Gly Phe Asn lie Ala Lys His His Leu Ser 
130 135 140 



<210> 1137 

r?m flSR 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (898) 

<223> RXC02207 

<400> 1137 

gaatcggtga ctttgccaac accaatcaca caagcccttg atgatgtctc cctgtgactt 60 

ggtccaatta cattcactgg taatctgaaa ccttgtgaat atg cgc cgt cga tec 115 

Met Arg Arg Arg Ser 
1 5 

cgt gtg tec cgt ttg ctt ccc gec aca get ttg ctg gec tea act gca 163 
Arg Val Ser Arg Leu Leu Pro Ala Thr Ala Leu Leu Ala Ser Thr Ala 
10 15 20 
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ctt ctt tta agt gca tgt acg caa ggg gta acg gac tec ccg gat atg 211 

Leu Leu Leu Ser Ala Cys Thr Gin Gly Val Thr Asp Ser Pro Asp Met 

25 30 35 

ggc aag gca act ccc get gtc tec ccc gca gca age aac ccg gat ggc 259 

Gly Lys Ala Thr Pro Ala Val Ser Pro Ala Ala Ser Asn Pro Asp Gly 

40 45 50 



etc ate gee gtt cct gtc att gat cgc cac gac gee gtt gtg cgc ace 
Leu He Ala Val Pro Val He Asp Arg His Asp Ala Val Val Arg Thr 
185 190 195 



gee ate tac aac get gat gat gtc ate cga ctt caa aat gac cgc ccc 
Ala He Tyr Asn Ala Asp Asp Val He Arg Leu Gin Asn Asp Arg Pro 
250 255 260 



307 



355 



caa gta att gag ttc ggc aac ate act gac atg gaa gtc act gat ggt 
Gin Val He Glu Phe Gly Asn He Thr Asp Met Glu Val Thr Asp Gly 
55 60 65 

gac ate etc ggt gta cgc ace gaa gac gca etc get att ggt aca gtc 
Asp He Leu Gly Val Arg Thr Glu Asp Ala Leu Ala He Gly Thr Val 
70 75 80 85 

tec gac ttc gaa gcg ggt age cag gtg gaa ctg gac gtc gat aag caa 403 
Ser Asp Phe Glu Ala Gly Ser Gin Val Glu Leu Asp Val Asp Lys Gin 
90 95 100 

tgc ggc gac ctg ace gca acc ggc ggc act ttc gtg etc ccc tgc gee 451 
Cys Gly Asp Leu Thr Ala Thr Gly Gly Thr Phe Val Leu Pro Cys Ala 
105 HO 115 

gat ggc gtt tat ttg att gat gee aag gac ccg gat ctg gat gag ttg 499 
Asp Gly Val Tyr Leu He Asp Ala Lys Asp Pro Asp Leu Asp Glu Leu 
120 125 130 

cgt gca act gac aag cca gtc acg gtg gca gee ttg acc age gat gat 547 
Arg Ala Thr Asp Lys Pro Val Thr Val Ala Ala Leu Thr Ser Asp Asp 
135 140 145 

cag ctt ctg gtg ggc aat ggt gaa gat gaa gaa etc acc ate tac cgc 595 
Gin Leu Leu Val Gly Asn Gly Glu Asp Glu Glu Leu Thr He Tyr Arg 
150 155 160 165 

gag ggc gaa gag cca gaa acc ttc acc gtc gcg ggt ccc aat acc cag 643 
Glu Gly Glu Glu Pro Glu Thr Phe Thr Val Ala Gly Pro Asn Thr Gin 
170 175 180 



691 



tgg aac gaa aac acc acg att caa gat gtg gac tac ccc aac gac cgt 739 
Trp Asn Glu Asn Thr Thr He Gin Asp Val Asp Tyr Pro Asn Asp Arg 
200 205 210 

gaa ggc gcg acc ctt cgc gtg gga etc ggc gtt ggt caa atg get ggt 787 
Glu Gly Ala Thr Leu Arg Val Gly Leu Gly Val Gly Gin Met Ala Gly 
215 220 225 

ggc gaa gac ggc ctg ctg gtg gtc tct gat gaa atg ggt ggc caa att 835 
Gly Glu Asp Gly Leu Leu Val Val Ser Asp Glu Met Gly Gly Gin He 
230 235 240 245 



883 
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cac cga cga gga acc 898 
His Arg Arg Gly Thr 
265 



<210> 1138 
<211> 266 
<212> PRT 

<213> Ccrynebacterium glutamicum 
<400> 1138 

Met Arg Arg Arg Ser Arg Val Ser Arg Leu Leu Pro Ala Thr Ala Leu 
1 5 10 15 

Leu Ala Ser Thr Ala Leu Leu Leu Ser Ala Cys Thr Gin Gly Val Thr 
20 25 30 

Asp Ser Pro Asp Met Gly Lys Ala Thr Pro Ala Val Ser Pro Ala Ala 
35 40 45 

Ser Asn Pro Asp Gly Gin Val lie Glu Phe Gly Asn lie Thr Asp Met 
50 55 60 

Glu Val Thr Asp Gly Asp lie Leu Gly Val Arg Thr Glu Asp Ala Leu 
65 70 75 80 

Ala lie Gly Thr Val Ser Asp Phe Glu Ala Gly Ser Gin Val Glu Leu 
85 90 95 

Asp Val Asp Lys Gin Cys Gly Asp Leu Thr Ala Thr Gly Gly Thr Phe 
100 105 110 

Val Leu Pro Cys Ala Asp Gly Val Tyr Leu lie Asp Ala Lys Asp Pro 
115 120 125 

Asp Leu Asp Glu Leu Arg Ala Thr Asp Lys Pro Val Thr Val Ala Ala 
130 135 140 

Leu Thr Ser Asp Asp Gin Leu Leu Val Gly Asn Gly Glu Asp Glu Glu 
145 150 155 160 

Leu Thr lie Tyr Arg Glu Gly Glu Glu Pro Glu Thr Phe Thr Val Ala 
165 17f> U5 



Gly Pro Asn Thr Gin Leu lie Ala Val Pro Val lie Asp Arg His Asp 
180 185 190 

Ala Val Val Arg Thr Trp Asn Glu Asn Thr Thr lie Gin Asp Val Asp 
195 200 205 

Tyr Pro Asn Asp Arg Glu Gly Ala Thr Leu Arg Val Gly Leu Gly Val 
210 215 220 

Gly Gin Met Ala Gly Gly Glu Asp Gly Leu Leu Val Val Ser Asp Glu 
225 230 235 240 

Met Gly Gly Gin lie Ala lie Tyr Asn Ala Asp Asp Val lie Arg Leu 
245 250 255 

Gin Asn Asp Arg Pro His Arg Arg Gly Thr 
260 265 
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<210> 1139 

<211> 891 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (868) 

<223> RXA00347 

<400> 1139 

tcggccagca atccgcttgg tgtcctggat cgcgccgaca tcttaaggtg ccagggcttt 60 

aaagtgccag gggttctgtg ggatccgtac actggttccc atg act ttg act att 115 

Met Thr Leu Thr lie 
1 5 

gag gaa ate gec aag acc aaa aag ctt ttg gtt gtg tec gat ttt gat 163 
Glu Glu He Ala Lys Thr Lys Lys Leu Leu Val Val Ser Asp Phe Asp 
10 15 20 

gga acc ate gca gga ttt age aag gac get tac aac gtt cct ate aac 211 
Gly Thr He Ala Gly Phe Ser Lys Asp Ala Tyr Asn Val Pro He Asn 
25 30 35 

cag aaa tec etc aag gcg gta aaa gac etc tec caa caa gca gac act 259 
Gin Lys Ser Leu Lys Ala Val Lys Asp Leu Ser Gin Gin Ala Asp Thr 
40 45 50 

gat gtt gtc att ttg teg gga cgt cac ctg gag gga ttg aag acg gtt 307 
Asp Val Val He Leu Ser Gly Arg His Leu Glu Gly Leu Lys Thr Val 
55 60 65 

ctt gat ctt ggt cag tac gac ate acc atg gtg ggt tea cac ggt tct 355 
Leu Asp Leu Gly Gin Tyr Asp He Thr Met Val Gly Ser His Gly Ser 
70 75 80 85 

gag gat tec tec cgc ccg cgt acc etc act cct gaa gag gta get cgc 403 
Glu Asp Ser Ser Arg Pro Arg Thr Leu Thr Pro Glu Glu Val Ala Arg 
90 95 100 

etc gee aag att gaa gca gat ctg gaa aag ate gtc gac ggc ate gaa 451 
Leu Ala Lys He Glu Ala Asp Leu Glu Lys He Val Asp Gly He Glu 
105 HO 115 

ggc gca ttc gtg gag ate aag cct ttc cac cgc gtg ctg cac ttc ate 499 
Gly Ala Phe Val Glu He Lys Pro Phe His Arg Val Leu His Phe He 
120 125 130 

cgt gtt tec gac aag gac aaa gtc caa gga ate etc gee caa gca gca 547 
Arg Val Ser Asp Lys Asp Lys Val Gin Gly He Leu Ala Gin Ala Ala 
135 140 145 

cac gta gac tct tec ggc ctg aag gtt act aac ggc aag age ate ate 595 
His Val Asp Ser Ser Gly Leu Lys Val Thr Asn Gly Lys Ser lie lie 
150 1 155 160 165 

gaa tac tec ate age tec acc acc aag ggc acc tgg ctg aag gaa tac 643 
Glu Tyr Ser lie Ser Ser Thr Thr Lys Gly Thr Trp Leu Lys Glu Tyr 
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170 175 180 



gtt gac cgc acc gag ccc act ggt gtg att ttc etc ggc gat gac acc 
Val Asp Arg Thr Glu Pro Thr Gly Val lie Phe Leu Gly Asp Asp Thr 
185 190 195 



691 



acc gat gag cac ggt ttc aaa get tta gaa aac gat gat cgt gec eta 739 
Thr Asp Glu His Gly Phe Lys Ala Leu Glu Asn Asp Asp Arg Ala Leu 
200 205 210 

acc gtc aag gtt ggc gaa gga gac act gca gee aaa acc cgc gtc gac 787 
Thr Val Lys Val Gly Glu Gly Asp Thr Ala Ala Lys Thr Arg Val Asp 
215 220 225 

gat gtt gat aat gtg gga att ttc eta gag aaa etc gee tac cac cgc 835 
Asp Val Asp Asn Val Gly lie Phe Leu Glu Lys Leu Ala Tyr His Arg 
230 235 240 245 

atg cag tat gcg gaa age gtg cga ttg ggg att taagagagee taaacgcacg 888 
Met Gin Tyr Ala Glu Ser Val Arg Leu Gly lie 
250 255 

aaa 891 



<210> 1140 
<211> 256 
<212> PRT 

<213> Corynebac terium glutamicum 
<400> 1140 

Met Thr Leu Thr lie Glu Glu lie Ala Lys Thr Lys Lys Leu Leu Val 
15 10 15 

Val Ser Asp Phe Asp Gly Thr lie Ala Gly Phe Ser Lys Asp Ala Tyr 
20 25 30 

Asn Val Pro lie Asn Gin Lys Ser Leu Lys Ala Val Lys Asp Leu Ser 
35 40 45 

Gin Gin Ala Asp Thr Asp Val Val lie Leu Ser Gly Arg His Leu Glu 
50 55 60 



Gly Leu Lys Thr Val Leu Asp Leu Gly Gin Tyr Asp lie Thr Met Val 

65 70 75 80 

Gly Ser His Gly Ser Glu Asp Ser Ser Arg Pro Arg Thr Leu Thr Pro 

85 90 95 

Glu Glu Val Ala Arg Leu Ala Lys lie Glu Ala Asp Leu Glu Lys lie 

100 105 110 

Val Asp Gly lie Glu Gly Ala Phe Val Glu lie Lys Pro Phe His Arg 

115 120 125 

Val Leu His Phe lie Arg Val Ser Asp Lys Asp Lys Val Gin Gly lie 

130 135 140 

Leu Ala Gin Ala Ala His Val Asp Ser Ser Gly Leu Lys Val Thr Asn 

145 150 155 160 
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Gly Lys Ser He He Glu Tyr Ser 
165 

Trp Leu Lys Glu Tyr Val Asp Arg 
180 

Leu Gly Asp Asp Thr Thr Asp Glu 
195 200 

Asp Asp Arg Ala Leu Thr Val Lys 
210 215 

Lys Thr Arg Val Asp Asp Val Asp 
225 230 

Leu Ala Tyr His Arg Met Gin Tyr 
245 



He Ser Ser Thr Thr Lys Gly Thr 
170 175 

Thr Glu Pro Thr Gly Val He Phe 
185 190 

His Gly Phe Lys Ala Leu Glu Asn 
205 

Val Gly Glu Gly Asp Thr Ala Ala 
220 

Asn Val Gly He Phe Leu Glu Lys 
235 240 

Ala Glu Ser Val Arg Leu Gly He 
250 255 



<210> 1141 
<211> 2556 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2533) 
<223> RXN01239 

<400> 1141 

gcacttgctg cgtaaatctt tttcccacgc cgggaatgcg tgaacactaa gatcgaggac 60 

gtaccgcacg attttgccta acttttaagg gtgtttcatc atg gca cgt cca att 115 

Met Ala Arg Pro He 
1 5 

tec gca acg tac agg ctt caa atg cga gga cct caa gca gat age gec 
Ser Ala Thr Tyr Arg Leu Gin Met Arg Gly Pro Gin Ala Asp Ser Ala 
10 15 20 

ggg cgt tea ttt ggt ttt gcg cag gee aaa gee cag ctt ccc tat ctg 
Gly Arg Ser Phe Gly Phe Ala Gin Ala Lys Ala Gin Leu Pro Tyr Leu 
25 30 35 

aag aag eta ggc ate age cac ctg tac etc tec cct att ttt acg gee 
Lys Lys Leu Gly He Ser His Leu Tyr Leu Ser Pro He Phe Thr Ala 
40 45 50 

atg cca gat tec aat cat ggc tac gat gtc att gat ccc ace ace ate 
Met Pro Asp Ser Asn His Gly Tyr Asp Val He Asp Pro Thr Thr He 
55 " 60 65 



163 



211 



259 



307 



aat gaa gag etc ggt ggc atg gag ggt ctt cga gat ctt gec gca get 355 
Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg Asp Leu Ala Ala Ala 
70 75 80 85 



aca cac gag ttg ggc atg ggc ate ate att gat att gtt ccc aac cat 
Thr His Glu Leu Gly Met Gly He He He Asp He Val Pro Asn His 
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90 95 100 

tta ggt gtt gcc gtt cca cat ttg aat cct tgg tgg tgg gat gtt eta 451 

Leu Gly Val Ala Val Pro His Leu Asn Pro Trp Trp Trp Asp Val Leu 
105 110 115 

aaa aac ggc aaa gat tec get ttt gag ttc tat ttc gat att gac tgg 499 

Lys Asn Gly Lys Asp Ser Ala Phe Glu Phe Tyr Phe Asp lie Asp Trp 

120 125 130 

cac gaa gac aac ggt tct ggt ggc aag ctg ggc atg ccg att ctg ggt 547 

His Glu Asp Asn Gly Ser Gly Gly Lys Leu Gly Met Pro lie Leu Gly 

135 140 145 

get gaa ggc gat gaa gac aag ctg gaa ttc gcg gag ctt gat gga gag 595 

Ala Glu Gly Asp Glu Asp Lys Leu Glu Phe Ala Glu Leu Asp Gly Glu 

150 155 160 165 

aaa gtg etc aaa tat ttt gac cac etc ttc cca ate gcg cct ggt acc 643 

Lys Val Leu Lys Tyr Phe Asp His Leu Phe Pro lie Ala Pro Gly Thr 
170 175 180 

gaa gaa ggg aca ccg caa gaa gtc tac aag cgc cag cat tac cgc ctg 691 

Glu Glu Gly Thr Pro Gin Glu Val Tyr Lys Arg Gin His Tyr Arg Leu 
185 190 195 

cag ttc tgg cgc gat ggc gtg ate aac ttc cgt cgc ttc ttt tec gtg 739 

Gin Phe Trp Arg Asp Gly Val lie Asn Phe Arg Arg Phe Phe Ser Val 

200 205 210 

aat acg ttg get ggc ate agg caa gaa gat ccc tta gtg ttt gaa cat 787 

Asn Thr Leu Ala Gly lie Arg Gin Glu Asp Pro Leu Val Phe Glu His 

215 220 225 

act cat cgt ctg ctg cgc gaa ttg gtg gcg gaa gac etc att gac ggc 835 

Thr His Arg Leu Leu Arg Glu Leu Val Ala Glu Asp Leu lie Asp Gly 

230 235 240 245 

gtg cgc gtc gat cac ccc gac ggg ctt tec gat cct ttt gga tat ctg 883 

Val Arg Val Asp His Pro Asp Gly Leu Ser Asp Pro Phe Gly Tyr Leu 
250 255 260 

gifi cAfi "™ f - rTrT n1 ~ n nnn n11 

His Arg Leu Arg Asp Leu lie Gly Pro Asp Arg Trp Leu lie lie Glu 
265 270 275 

aag ate ttg age gtt gat gaa cca etc gat ccc cgc ctg gcc gtt gat 979 

Lys lie Leu Ser Val Asp Glu Pro Leu Asp Pro Arg Leu Ala Val Asp 

280 285 290 

ggc acc act ggc tac gac gcc etc cgt gaa etc gac ggc gtg ttt ate 
1027 

Gly Thr Thr Gly Tyr Asp Ala Leu Arg Glu Leu Asp Gly Val Phe lie 

295 300 305 

tec cga gaa tct gag gac aaa ttc tec atg ctg gcg ctg acc cac agt 
1075 

Ser Arg Glu Ser Glu Asp Lys Phe Ser Met Leu Ala Leu Thr His Ser 

310 315 320 325 
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gga tec acc tgg 
1123 

Gly Ser Thr Trp 



aaa cga gtc gtc 
1171 

Lys Arg Val Val 
345 

gec cgc gec atg 
1219 

Ala Arg Ala Met 
360 

acc gaa gac aaa 
1267 

Thr Glu Asp Lys 
375 

ccc gtc tac cgc 
1315 

Pro Val Tyr Arg 
390 

gtc ate gcg gag 
1363 

Val lie Ala Glu 



gac etc ate gcg 
1411 

Asp Leu lie Ala 
425 

ttc get caa gtc 
1459 

Phe Ala Gin Val 
440 

acc ttc tac cgc 
1507 

Thr Phe Tyr Arg 
455 

gcg ccg ggg aga 
1555 

Ala Pro Gly Arg 
470 

gaa gaa cgc age 
1603 

Glu Glu Arg Ser 



cat gac acc aaa 
1651 

His Asp Thr Lys 
505 



gat gaa cgc gec 

Asp Glu Arg Ala 
330 

gee caa caa gaa 
Ala Gin Gin Glu 

cgc cgc gat aac 

Arg Arg Asp Asn 
365 

ctt age gaa acc 

Leu Ser Glu Thr 
380 

gee gac tac ate 

Ala Asp Tyr lie 
395 

atg tec aaa cgc 

Met Ser Lys Arg 
410 

gee gec eta ctt 
Ala Ala Leu Leu 

tgc ggc gec gtc 

Cys Gly Ala Val 
445 

gca tct agg etc 

Ala Ser Arg Leu 
460 

ttc ggc gtc tec 

Phe Gly Val Ser 
475 

ctg ctg tgg cca 

Leu Leu Trp Pro 
490 

cgt ggc gaa gat 

Arg Gly Glu Asp 



etc aaa tec acg 

Leu Lys Ser Thr 
335 

etc gca gee gaa 

Leu Ala Ala Glu 
350 

ttc tec acc gca 
Phe Ser Thr Ala 

ate ate gaa tta 

He He Glu Leu 
385 

tec etc tea cgc 

Ser Leu Ser Arg 
400 

ttc ccc tec egg 

Phe Pro Ser Arg 
415 

ggc aat ggc gag 

Gly Asn Gly Glu 
430 

atg get aaa ggt 
Met Ala Lys Gly 

gtt gca ttg caa 

Val Ala Leu Gin 
465 

get gca gaa ttc 

Ala Ala Glu Phe 
480 

cgc acc atg acc 

Arg Thr Met Thr 
495 

acc cgc gee cgc 

Thr Arg Ala Arg 
510 



gag gaa age etc 

Glu Glu Ser Leu 
340 

ate tta agg etc 

He Leu Arg Leu 
355 

ggc acc aac gtc 

Gly Thr Asn Val 
370 

gtc gec gec atg 
Val Ala Ala Met 

acc acc gee acc 

Thr Thr Ala Thr 
405 

cgt gac gca etc 

Arg Asp Ala Leu 
420 

gee aaa ate cgc 

Ala Lys He Arg 
435 

gtg gaa gac acc 

Val Glu Asp Thr 
450 

gaa gtc ggt ggc 
Glu Val Gly Gly 

cac ttg ctg cag 

His Leu Leu Gin 
485 

acc ttg tec acg 

Thr Leu Ser Thr 
500 

ate ate tec ctg 

lie lie Ser Leu 
515 
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tct gaa gtc ccc gat atg tac tec gag ctg gtc aat cgt gtt ttc gcg 
1699 

Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val Asn Arg Val Phe Ala 
520 525 530 

gtg etc ccc gcg cca gac ggc gca acg ggc agt ttc etc eta caa aac 
1747 

Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser Phe Leu Leu Gin Asn 

535 540 545 

ctg ctg ggc gta tgg ccc gee gac ggc gtg ate acc gat gcg ctg cgc 
1795 

Leu Leu Gly Val Trp Pro Ala Asp Gly Val lie Thr Asp Ala Leu Arg 
550 555 560 565 

gat cga ttc agg gaa tac gee eta aaa get ate cgc gaa gca tec aca 
1843 

Asp Arg Phe Arg Glu Tyr Ala Leu Lys Ala lie Arg Glu Ala Ser Thr 

570 575 580 

aaa acc acg tgg gtg gac ccc aac gag tec ttc gag get gcg gtc tgc 
1891 

Lys Thr Thr Trp Val Asp Pro Asn Glu Ser Phe Glu Ala Ala Val Cys 
585 590 595 

gat tgg gtg gaa gcg ctt ttc gac gga ccc tec acc tea eta ate acc 
1939 

Asp Trp Val Glu Ala Leu Phe Asp Gly Pro Ser Thr Ser Leu lie Thr 
600 605 610 

gaa ttt gtc tec cac ate aac cgt ggc tct gtg caa ate tec tta ggc 
1987 

Glu Phe Val Ser His lie Asn Arg Gly Ser Val Gin lie Ser Leu Gly 
615 620 625 

agg aaa ctg ctg caa atg gtg ggc get gga ate ccc gac act tac caa 
2035 

Arg Lys Leu Leu Gin Met Val Gly Ala Gly lie Pro Asp Thr Tyr Gin 
630 635 640 645 

gga act gag ttt tta gaa gac tec ctg gta gat ccc gat aac cga cgc 
2083 

CAy Pto flto Pha fciw Cto top tea T mi.i Unl rrnip. Umm top ,7imn Arg ftrg 

650 655 660 

ttt gtt gat tac acc gee aga gaa caa gtc ctg gag cgc ctg caa acc 
2131 

Phe Val Asp Tyr Thr Ala Arg Glu Gin Val Leu Glu Arg Leu Gin Thr 

665 670 675 

tgg get tgg acg cag gtt aat teg gta gaa gac ttg gtg gat aac gee 
2179 

Trp Ala Trp Thr Gin Val Asn Ser Val Glu Asp Leu Val Asp Asn Ala 
680 685 690 

gac ate gee aaa atg gee gtg gtc cat aaa tec etc gag ttg cgt get 
2227 

Asp He Ala Lys Met Ala Val Val His Lys Ser Leu Glu Leu Arg Ala 
695 700 705 
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gaa ttt cgt gca age ttt gtt ggt gga gat cat cag gca gta ttt ggc 
2275 

Glu Phe Arg Ala Ser Phe Val Gly Gly Asp His Gin Ala Val Phe Gly 

710 715 720 725 

gaa ggt cgc gca gaa tec cac ate atg ggc ate gee cgc ggt aca gac 
2323 

Glu Gly Arg Ala Glu Ser His He Met Gly He Ala Arg Gly Thr Asp 
730 735 740 

cga aac cac etc aac ate att get ctt get ace cgt cga cca ctg ate 
2371 

Arg Asn His Leu Asn He He Ala Leu Ala Thr Arg Arg Pro Leu He 

745 750 755 

ttg gaa gac cgt ggc gga tgg tat gac ace ace gtc acg ctt cct ggt 
2419 

Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr Val Thr Leu Pro Gly 
760 765 770 

gga caa tgg gaa gac agg etc ace ggg caa cgc ttc agt ggt gtt gtc 
2467 

Gly Gin Trp Glu Asp Arg Leu Thr Gly Gin Arg Phe Ser Gly Val Val 
775 780 785 

cca gee ace gat ttg ttc tea cat eta ccc gta tct ttg ttg gtt tta 
2515 

Pro Ala Thr Asp Leu Phe Ser His Leu Pro Val Ser Leu Leu Val Leu 

790 795 800 805 

gta ccc gat agt gag ttt tgatccctgc acaggaaagt tag 
2556 

Val Pro Asp Ser Glu Phe 
810 



<210> 1142 
<211> 811 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1142 

Met Ala Arg Pro He Ser Ala Thr Tyr Arg Leu Gin Met Arg Gly Pro 
1 5 10 15 

Gin Ala Asp Ser Ala Gly Arg Ser Phe Gly Phe Ala Gin Ala Lys Ala 
20 25 30 

Gin Leu Pro Tyr Leu Lys Lys Leu Gly He Ser His Leu Tyr Leu Ser 
35 40 45 

Pro He Phe Thr Ala Met Pro Asp Ser Asn His Gly Tyr Asp Val He 
50 55 60 

Asp Pro Thr Thr He Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg 
65 70 75 80 

Asp Leu Ala Ala Ala Thr His Glu Leu Gly Met Gly lie lie lie Asp 
85 90 95 



lie Val Pro Asn His Leu Gly Val Ala Val Pro His Leu Asn Pro Trp 
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100 105 110 

Trp Trp Asp Val Leu Lys Asn Gly Lys Asp Ser Ala Phe Glu Phe Tyr 
115 120 125 

Phe Asp lie Asp Trp His Glu Asp Asn Gly Ser Gly Gly Lys Leu Gly 
130 135 140 

Met Pro lie Leu Gly Ala Glu Gly Asp Glu Asp Lys Leu Glu Phe Ala 
145 150 155 160 

Glu Leu Asp Gly Glu Lys Val Leu Lys Tyr Phe Asp His Leu Phe Pro 
165 170 175 

lie Ala Pro Gly Thr Glu Glu Gly Thr Pro Gin Glu Val Tyr Lys Arg 
180 185 190 

Gin His Tyr Arg Leu Gin Phe Trp Arg Asp Gly Val lie Asn Phe Arg 
195 200 205 

Arg Phe Phe Ser Val Asn Thr Leu Ala Gly lie Arg Gin Glu Asp Pro 
210 215 220 

Leu Val Phe Glu His Thr His Arg Leu Leu Arg Glu Leu Val Ala Glu 
225 230 235 240 

Asp Leu lie Asp Gly Val Arg Val Asp His Pro Asp Gly Leu Ser Asp 
245 250 255 

Pro Phe Gly Tyr Leu His Arg Leu Arg Asp Leu lie Gly Pro Asp Arg 
260 265 270 

Trp Leu lie lie Glu Lys lie Leu Ser Val Asp Glu Pro Leu Asp Pro 
275 280 285 

Arg Leu Ala Val Asp Gly Thr Thr Gly Tyr Asp Ala Leu Arg Glu Leu 
290 295 300 

Asp Gly Val Phe lie Ser Arg Glu Ser Glu Asp Lys Phe Ser Met Leu 
305 310 315 320 

Ala Leu Thr His Ser Gly Ser Thr Trp Asp Glu Arg Ala Leu Lys Ser 

^ R 

Thr Glu Glu Ser Leu Lys Arg Val Val Ala Gin Gin Glu Leu Ala Ala 
340 345 350 

Glu lie Leu Arg Leu Ala Arg Ala Met Arg Arg Asp Asn Phe Ser Thr 
355 360 365 

Ala Gly Thr Asn Val Thr Glu Asp Lys Leu Ser Glu Thr lie lie Glu 
370 375 380 

Leu Val Ala Ala Met Pro Val Tyr Arg Ala Asp Tyr lie Ser Leu Ser 
385 390 395 400 

Arg Thr Thr Ala Thr Val lie Ala Glu Met Ser Lys Arg Phe Pro Ser 
405 410 415 

Arg Arg Asp Ala Leu Asp Leu lie Ala Ala Ala Leu Leu Gly Asn Gly 
420 425 430 
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Glu Ala Lys He Arg Phe Ala Gin Val Cys Gly Ala Val Met Ala Lys 
435 440 445 

Gly Val Glu Asp Thr Thr Phe Tyr Arg Ala Ser Arg Leu Val Ala Leu 
450 455 460 

Gin Glu Val Gly Gly Ala Pro Gly Arg Phe Gly Val Ser Ala Ala Glu 
465 470 475 480 

Phe His Leu Leu Gin Glu Glu Arg Ser Leu Leu Trp Pro Arg Thr Met 
485 490 495 

Thr Thr Leu Ser Thr His Asp Thr Lys Arg Gly Glu Asp Thr Arg Ala 
500 505 510 

Arg He He Ser Leu Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val 
515 520 525 

Asn Arg Val Phe Ala Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser 
530 535 540 

Phe Leu Leu Gin Asn Leu Leu Gly Val Trp Pro Ala Asp Gly Val He 
545 550 555 560 

Thr Asp Ala Leu Arg Asp Arg Phe Arg Glu Tyr Ala Leu Lys Ala He 
565 570 575 

Arg Glu Ala Ser Thr Lys Thr Thr Trp Val Asp Pro Asn Glu Ser Phe 
580 585 590 

Glu Ala Ala Val Cys Asp Trp Val Glu Ala Leu Phe Asp Gly Pro Ser 
595 600 605 

Thr Ser Leu He Thr Glu Phe Val Ser His He Asn Arg Gly Ser Val 
610 615 620 

Gin He Ser Leu Gly Arg Lys Leu Leu Gin Met Val Gly Ala Gly He 
625 630 635 640 

Pro Asp Thr Tyr Gin Gly Thr Glu Phe Leu Glu Asp Ser Leu Val Asp 
645 650 655 

Pro Asp Asn Arg Arg Phe Val Asp Tyr Thr Ala Arg Glu Gin Val Leu 
660 665 670 

Glu Arg Leu Gin Thr Trp Ala Trp Thr Gin Val Asn Ser Val Glu Asp 
675 680 685 



Leu Val Asp Asn Ala Asp He Ala Lys Met Ala Val Val His Lys Ser 
690 695 700 

Leu Glu Leu Arg Ala Glu Phe Arg Ala Ser Phe Val Gly Gly Asp His 
705 710 715 720 

Gin Ala Val Phe Gly Glu Gly Arg Ala Glu Ser His He Met Gly He 
725 730 735 



Ala Arg Gly Thr Asp Arg Asn His Leu Asn He He Ala Leu Ala Thr 
740 745 750 
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Arg Arg Pro Leu lie Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr 
755 760 765 

Val Thr Leu Pro Gly Gly Gin Trp Glu Asp Arg Leu Thr Gly Gin Arg 
770 775 780 

Phe Ser Gly Val Val Pro Ala Thr Asp Leu Phe Ser His Leu Pro Val 
785 790 795 800 

Ser Leu Leu Val Leu Val Pro Asp Ser Glu Phe 
805 810 



<210> 1143 
<211> 2556 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2533) 
<223> FRXA01239 

<400> 1143 

gcacttgctg cgtaaatctt tttcccacgc cgggaatgcg tgaacactaa gatcgaggac 60 

gtaccgcacg attttgccta acttttaagg gtgtttcatc atg gca cgt cca att 115 

Met Ala Arg Pro lie 

1 5 

tec gca acg tac agg ctt caa atg cga gga cct caa gca gat age gec 163 

Ser Ala Thr Tyr Arg Leu Gin Met Arg Gly Pro Gin Ala Asp Ser Ala 

10 15 20 

<3<3Q cgt tea ttt ggt ttt gcg cag gec aaa gec cag ctt ccc tat ctg 211 
Gly Arg Ser Phe Gly Phe Ala Gin Ala Lys Ala Gin Leu Pro Tyr Leu 
2 5 3 0 3 5 

aag aag eta ggc ate age cac ctg tac etc tec cct att ttt acg gee 259 
Lys Lys Leu Gly lie Ser His Leu Tyr Leu Ser Pro lie Phe Thr Ala 
40 45 50 

rr^r frr ^^Jl_Crlll fJHC L,A£ rT ^ >1 " fl^ a £ t 7^ *~ ftfi^^fifi — a c g n n 

Met Pro Asp Ser Asn His Gly Tyr Asp Val lie Asp Pro Thr Thr lie 
55 60 65 

aat gaa gag etc ggt ggc atg gag ggt ctt cga gat ctt gee gca get 355 
Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg Asp Leu Ala Ala Ala 
70 75 80 85 

aca cac gag ttg ggc atg ggc ate ate att gat att gtt ccc aac cat 403 
Thr His Glu Leu Gly Met Gly lie lie lie Asp He Val Pro Asn His 
90 95 100 

tta ggt gtt gee gtt cca cat ttg aat cct tgg tgg tgg gat gtt eta 451 
Leu Gly Val Ala Val Pro His Leu Asn Pro Trp Trp Trp Asp Val Leu 
105 110 115 

aaa aac ggc aaa gat tec get ttt gag ttc tat ttc gat att gac tgg 499 
Lys Asn Gly Lys Asp Ser Ala Phe Glu Phe Tyr Phe Asp lie Asp Trp 
120 125 130 
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cac gaa gac aac ggt tct ggt ggc aag ctg ggc atg ccg att ctg ggt 547 
His Glu Asp Asn Gly Ser Gly Gly Lys Leu Gly Met Pro lie Leu Gly 
135 ' 140 145 



get gaa ggc gat gaa gac aag ctg 
Ala Glu Gly Asp Glu Asp Lys Leu 
150 155 

aaa gtg etc aaa tat ttt gac cac 
Lys Val Leu Lys Tyr Phe Asp His 
170 



gaa ttc gcg gag ctt gat gga gag 595 
Glu Phe Ala Glu Leu Asp Gly Glu 
160 165 

etc ttc cca ate gcg cct ggt acc 643 
Leu Phe Pro lie Ala Pro Gly Thr 
175 180 



gaa gaa ggg aca ccg caa gaa gtc tac aag cgc cag cat tac cgc ctg 691 
Glu Glu Gly Thr Pro Gin Glu Val Tyr Lys Arg Gin His Tyr Arg Leu 
185 190 195 



cag ttc tgg cgc gat ggc 
Gin Phe Trp Arg Asp Gly 
200 

aat acg ttg get ggc ate 
Asn Thr Leu Ala Gly lie 
215 

act cat cgt ctg ctg cgc 
Thr His Arg Leu Leu Arg 
230 235 



gtg ate aac ttc cgt cgc 
Val lie Asn Phe Arg Arg 
205 

agg caa gaa gat ccc tta 
Arg Gin Glu Asp Pro Leu 
220 225 

gaa ttg gtg gcg gaa gac 
Glu Leu Val Ala Glu Asp 
240 



ttc ttt tec gtg 739 

Phe Phe Ser Val 

210 

gtg ttt gaa cat 787 
Val Phe Glu His 



etc att gac ggc 835 
Leu lie Asp Gly 
245 



gtg cgc gtc gat cac ccc gac ggg ctt tec gat cct ttt gga tat ctg 883 
Val Arg Val Asp His Pro Asp Gly Leu Ser Asp Pro Phe Gly Tyr Leu 
250 255 260 



cac aga etc cgc gac etc att gga cct gac cgc tgg ctg ate ate gaa 931 
His Arg Leu Arg Asp Leu lie Gly Pro Asp Arg Trp Leu lie lie Glu 
265 270 275 



aag ate ttg age gtt gat gaa cca etc gat ccc cgc ctg gee gtt gat 979 
Lys lie Leu Ser Val Asp Glu Pro Leu Asp Pro Arg Leu Ala Val Asp 
280 285 290 



ggc acc act ggc 
1027 

Gly Thr Thr Gly 
295 

tec cga gaa tct 
1075 

Ser Arg Glu Ser 
310 

gga tec acc tgg 
1123 

Gly Ser Thr Trp 



aaa cga gtc gtc 
1171 

Lys Arg Val Val 
345 



tac gac gee etc 

Tyr Asp Ala Leu 
300 

gag gac aaa ttc 

Glu Asp Lys Phe 
315 

gat gaa cgc gee 

Asp Glu Arg Ala 
330 

gee caa caa gaa 
Ala Gin Gin Glu 



cgt gaa etc gac 

Arg Glu Leu Asp 
305 

tec atg ctg gcg 

Ser Met Leu Ala 
320 

etc aaa tec acg 

Leu Lys Ser Thr 
335 

etc gca gee gaa 

Leu Ala Ala Glu 
350 



ggc gtg ttt ate 
Gly Val Phe He 

ctg acc cac agt 

Leu Thr His Ser 
325 

gag gaa age etc 

Glu Glu Ser Leu 
340 

ate tta agg etc 

He Leu Arg Leu 
355 
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gcc cgc gcc atg cgc cgc gat aac ttc tec acc gca ggc acc aac gtc 
1219 

Ala Arg Ala Met Arg Arg Asp Asn Phe Ser Thr Ala Gly Thr Asn Val 
360 365 370 

acc gaa gac aaa ctt age gaa acc ate ate gaa tta gtc gcc gcc atg 
1267 

Thr Glu Asp Lys Leu Ser Glu Thr lie lie Glu Leu Val Ala Ala Met 

375 380 385 

ccc gtc tac cgc gcc gac tac ate tec etc tea cgc acc acc gcc acc 
1315 

Pro Val Tyr Arg Ala Asp Tyr lie Ser Leu Ser Arg Thr Thr Ala Thr 
390 395 400 405 

gtc ate gcg gag atg tec aaa cgc ttc ccc tec egg cgt gac gca etc 
1363 

Val lie Ala Glu Met Ser Lys Arg Phe Pro Ser Arg Arg Asp Ala Leu 

410 415 420 

gac etc ate gcg gcc gcc eta ctt ggc aat ggc gag gcc aaa ate cgc 
1411 

Asp Leu lie Ala Ala Ala Leu Leu Gly Asn Gly Glu Ala Lys lie Arg 
425 430 435 

ttc get caa gtc tgc ggc gcc gtc atg get aaa ggt gtg gaa gac acc 
1459 

Phe Ala Gin Val Cys Gly Ala Val Met Ala Lys Gly Val Glu Asp Thr 
440 445 450 

acc ttc tac cgc gca tct agg etc gtt gca ttg caa gaa gtc ggt ggc 
1507 

Thr Phe Tyr Arg Ala Ser Arg Leu Val Ala Leu Gin Glu Val Gly Gly 
455 460 465 

gcg ccg ggg aga ttc ggc gtc tec get gca gaa ttc cac ttg ctg cag 
1555 

Ala Pro Gly Arg Phe Gly Val Ser Ala Ala Glu Phe His Leu Leu Gin 

470 475 480 485 

gaa gaa cgc age ctg ctg tgg cca cgc acc atg acc acc ttg tec acg 
1603 

n^^^ m,, c^^ t^,, a H+* T - 1 ni m1 



490 495 500 

cat gac acc aaa cgt ggc gaa gat acc cgc gcc cgc ate ate tec ctg 
1651 

His Asp Thr Lys Arg Gly Glu Asp Thr Arg Ala Arg lie lie Ser Leu 
505 510 515 

tct gaa gtc ccc gat atg tac tec gag ctg gtc aat cgt gtt ttc gcg 
1699 

Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val Asn Arg Val Phe Ala 

520 525 530 

gtg etc ccc gcg cca gac ggc gca acg ggc agt ttc etc eta caa aac 
1747 

Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser Phe Leu Leu Gin Asn 

535 540 545 
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ctg ctg ggc gta 
1795 

Leu Leu Gly Val 
550 

gat cga ttc agg 
1843 

Asp Arg Phe Arg 



aaa acc acg tgg 
1891 

Lys Thr Thr Trp 
585 

gat tgg gtg gaa 
1939 

Asp Trp Val Glu 
600 

gaa ttt gtc tec 
1987 

Glu Phe Val Ser 
615 

agg aaa ctg ctg 
2035 

Arg Lys Leu Leu 
630 

gga act gag ttt 
2083 

Gly Thr Glu Phe 



ttt gtt gat tac 
2131 

Phe Val Asp Tyr 
665 

tgg gat tgg acg 
2179 

Trp Asp Trp Thr 
680 

gac ate gec aaa 
2227 

Asp lie Ala Lys 
695 

gaa ttt cgt gca 
2275 

Glu Phe Arg Ala 
710 

gaa ggt cgc gca 
2323 

Glu Gly Arg Ala 



tgg ccc gec gac 

Trp Pro Ala Asp 
555 

gaa tac gec eta 

Glu Tyr Ala Leu 
570 

gtg gac ccc aac 
Val Asp Pro Asn 

gcg ctt ttc gac 

Ala Leu Phe Asp 
605 

cac ate aac cgt 

His lie Asn Arg 
620 

caa atg gtg ggc 

Gin Met Val Gly 
635 

tta gaa gac tec 

Leu Glu Asp Ser 
650 

acc gec aga gaa 
Thr Ala Arg Glu 

cag gtt aat teg 

Gin Val Asn Ser 
685 

atg gee gtg gtc 

Met Ala Val Val 
700 

age ttt gtt ggt 

Ser Phe Val Gly 
715 

gaa tec cac ate 

Glu Ser His lie 
730 



ggc gtg ate acc 

Gly Val He Thr 
560 

aaa get ate cgc 

Lys Ala He Arg 
575 

gag tec ttc gag 

Glu Ser Phe Glu 
590 

gga ccc tec acc 

Gly Pro Ser Thr 

ggc tct gtg caa 

Gly Ser Val Gin 
625 

get gga ate ccc 

Ala Gly He Pro 
640 

ctg gta gat ccc 

Leu Val Asp Pro 
655 

caa gtc ctg gag 

Gin Val Leu Glu 
670 

gta gaa gac ttg 
Val Glu Asp Leu 

cat aaa tec etc 

His Lys Ser Leu 
705 

gga gat cat cag 

Gly Asp His Gin 
720 

atg ggc ate gec 

Met Gly He Ala 
735 



gat gcg ctg cgc 

Asp Ala Leu Arg 
565 

gaa gca tec aca 

Glu Ala Ser Thr 
580 

get gcg gtc tgc 

Ala Ala Val Cys 
595 

tea eta ate acc 

Ser Leu He Thr 
610 

ate tec tta ggc 

He Ser Leu Gly 

gac act tac caa 

Asp Thr Tyr Gin 
645 

gat aac cga cgc 

Asp Asn Arg Arg 
660 

cgc ctg caa acc 

Arg Leu Gin Thr 
675 

gtg gat aac gee 

Val Asp Asn Ala 
690 

gag ttg cgt get 
Glu Leu Arg Ala 

gca gta ttt ggc 

Ala Val Phe Gly 
725 

cgc ggt aca gac 

Arg Gly Thr Asp 
740 
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cga aac cac etc aac ate att get ctt get ace cgt cga cca ctg ate 
2371 

Arg Asn His Leu Asn lie lie Ala Leu Ala Thr Arg Arg Pro Leu lie 
745 750 755 

ttg gaa gac cgt ggc gga tgg tat gac acc acc gtc acg ctt cct ggt 
2419 

Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr Val Thr Leu Pro Gly 
760 765 770 

gga caa tgg gaa gac agg etc acc ggg caa cgc ttc agt ggt gtt gtc 
2467 

Gly Gin Trp Glu Asp Arg Leu Thr Gly Gin Arg Phe Ser Gly Val Val 
775 780 785 

cca gee acc gat ttg ttc tea cat eta ccc gta tct ttg ttg gtt tta 
2515 

Pro Ala Thr Asp Leu Phe Ser His Leu Pro Val Ser Leu Leu Val Leu 

790 795 800 805 

gta ccc gat agt gag ttt tgatccctgc acaggaaagt tag 
2556 

Val Pro Asp Ser Glu Phe 
810 



<210> 1144 
<211> 811 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1144 

Met Ala Arg Pro lie Ser Ala Thr Tyr Arg Leu Gin Met Arg Gly Pro 
15 10 15 

Gin Ala Asp Ser Ala Gly Arg Ser Phe Gly Phe Ala Gin Ala Lys Ala 
20 25 30 

Gin Leu Pro Tyr Leu Lys Lys Leu Gly lie Ser His Leu Tyr Leu Ser 
35 40 45 

Pro lie Phe Thr Ala Met Pro Asp Ser Asn His Gly Tyr Asp Val lie 

" gn 



Asp Pro Thr Thr lie Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg 

65 70 75 80 

Asp Leu Ala Ala Ala Thr His Glu Leu Gly Met Gly lie lie lie Asp 

85 90 95 

lie Val Pro Asn His Leu Gly Val Ala Val Pro His Leu Asn Pro Trp 

100 105 110 

Trp Trp Asp Val Leu Lys Asn Gly Lys Asp Ser Ala Phe Glu Phe Tyr 

115 120 125 

Phe Asp lie Asp Trp His Glu Asp Asn Gly Ser Gly Gly Lys Leu Gly 

130 135 140 

Met Pro lie Leu Gly Ala Glu Gly Asp Glu Asp Lys Leu Glu Phe Ala 

145 150 155 160 
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Glu Leu Asp Gly Glu Lys Val Leu Lys Tyr Phe Asp His Leu Phe Pro 
165 170 175 

He Ala Pro Gly Thr Glu Glu Gly Thr Pro Gin Glu Val Tyr Lys Arg 
180 185 190 

Gin His Tyr Arg Leu Gin Phe Trp Arg Asp Gly Val He Asn Phe Arg 
195 200 205 

Arg Phe Phe Ser Val Asn Thr Leu Ala Gly He Arg Gin Glu Asp Pro 
210 215 220 

Leu Val Phe Glu His Thr His Arg Leu Leu Arg Glu Leu Val Ala Glu 
225 230 235 240 

Asp Leu He Asp Gly Val Arg Val Asp His Pro Asp Gly Leu Ser Asp 
245 250 255 

Pro Phe Gly Tyr Leu His Arg Leu Arg Asp Leu He Gly Pro Asp Arg 
260 265 270 

Trp Leu He He Glu Lys He Leu Ser Val Asp Glu Pro Leu Asp Pro 
275 280 285 

Arg Leu Ala Val Asp Gly Thr Thr Gly Tyr Asp Ala Leu Arg Glu Leu 
290 295 300 

Asp Gly Val Phe He Ser Arg Glu Ser Glu Asp Lys Phe Ser Met Leu 
305 310 315 320 

Ala Leu Thr His Ser Gly Ser Thr Trp Asp Glu Arg Ala Leu Lys Ser 
325 330 335 

Thr Glu Glu Ser Leu Lys Arg Val Val Ala Gin Gin Glu Leu Ala Ala 
340 " 345 350 

Glu He Leu Arg Leu Ala Arg Ala Met Arg Arg Asp Asn Phe Ser Thr 
355 360 365 

Ala Gly Thr Asn Val Thr Glu Asp Lys Leu Ser Glu Thr He He Glu 
370 375 380 

Leu Val Ala Ala Met Pro Val Tyr Arg Ala Asp Tyr He Ser Leu Ser 
385 390 395 400 

Arg Thr Thr Ala Thr Val He Ala Glu Met Ser Lys Arg Phe Pro Ser 
405 410 415 

Arg Arg Asp Ala Leu Asp Leu lie Ala Ala Ala Leu Leu Gly Asn Gly 
420 425 430 

Glu Ala Lys He Arg Phe Ala Gin Val Cys Gly Ala Val Met Ala Lys 
435 440 445 

Gly Val Glu Asp Thr Thr Phe Tyr Arg Ala Ser Arg Leu Val Ala Leu 
450 455 460 

Gin Glu Val Gly Gly Ala Pro Gly Arg Phe Gly Val Ser Ala Ala Glu 
465 470 475 480 
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Phe His Leu Leu Gin Glu Glu Arg Ser Leu Leu Trp Pro Arg Thr Met 
485 490 495 

Thr Thr Leu Ser Thr His Asp Thr Lys Arg Gly Glu Asp Thr Arg Ala 
500 505 510 

Arg lie lie Ser Leu Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val 
515 52 0 52 5 

Asn Arg Val Phe Ala Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser 
530 535 540 

Phe Leu Leu Gin Asn Leu Leu Gly Val Trp Pro Ala Asp Gly Val lie 
545 550 555 560 

Thr Asp Ala Leu Arg Asp Arg Phe Arg Glu Tyr Ala Leu Lys Ala lie 
565 570 575 

Arg Glu Ala Ser Thr Lys Thr Thr Trp Val Asp Pro Asn Glu Ser Phe 
580 585 590 

Glu Ala Ala Val Cys Asp Trp Val Glu Ala Leu Phe Asp Gly Pro Ser 
595 600 605 

Thr Ser Leu lie Thr Glu Phe Val Ser His lie Asn Arg Gly Ser Val 
610 615 620 

Gin lie Ser Leu Gly Arg Lys Leu Leu Gin Met Val Gly Ala Gly lie 
625 630 635 640 

Pro Asp Thr Tyr Gin Gly Thr Glu Phe Leu Glu Asp Ser Leu Val Asp 
645 650 655 

Pro Asp Asn Arg Arg Phe Val Asp Tyr Thr Ala Arg Glu Gin Val Leu 
660 665 670 

Glu Arg Leu Gin Thr Trp Asp Trp Thr Gin Val Asn Ser Val Glu Asp 
675 680 685 

Leu Val Asp Asn Ala Asp lie Ala Lys Met Ala Val Val His Lys Ser 
690 695 700 

Ltau T — A -q * 1 - Uii Bha Bjmf * 1 - n — Tr " n Ciy r ^ 1 y hm* - 

705 710 715 720 

Gin Ala Val Phe Gly Glu Gly Arg Ala Glu Ser His lie Met Gly lie 
725 730 735 

Ala Arg Gly Thr Asp Arg Asn His Leu Asn lie lie Ala Leu Ala Thr 
740 745 750 

Arg Arg Pro Leu He Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr 
755 760 765 

Val Thr Leu Pro Gly Gly Gin Trp Glu Asp Arg Leu Thr Gly Gin Arg 
770 775 780 

Phe Ser Gly Val Val Pro Ala Thr Asp Leu Phe Ser His Leu Pro Val 
785 790 795 800 

Ser Leu Leu Val Leu Val Pro Asp Ser Glu Phe 
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<210> 1145 
<211> 1953 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1930) 
<223> RXA02645 

<400> 1145 

gatacagctc cttgatggag tgaataaatt cgcgagcctg ctcctgatct tgcacacgcg 60 

tgatataggt cagaaatcgc gagcgcttga tctctagttc atg etc aaa gac ttg 115 

Met Leu Lys Asp Leu 
1 5 

acc ggc ctg agg gag ttg gta ttg cgt gag atg tgc cat age ate tea 163 
Thr Gly Leu Arg Glu Leu Val Leu Arg Glu Met Cys His Ser He Ser 
10 15 20 

cat ctt age teg cca acc ggc age att ttc act age ctg gtg gee atg 211 
His Leu Ser Ser Pro Thr Gly Ser He Phe Thr Ser Leu Val Ala Met 
25 30 35 

ttg acc teg caa age ttt tea gtg tgg get cca ctt ccc cac gat gta 259 
Leu Thr Ser Gin Ser Phe Ser Val Trp Ala Pro Leu Pro His Asp Val 
40 45 50 

cat ctg ate etc aac ggc gaa acc etc ccc atg cac aaa acg gag ggc 307 
His Leu He Leu Asn Gly Glu Thr Leu Pro Met His Lys Thr Glu Gly 
55 60 65 

age tgg tgg cgc gee gag ate gcg ccc aag gee ggc gat cgt tac ggt 355 
Ser Trp Trp Arg Ala Glu He Ala Pro Lys Ala Gly Asp Arg Tyr Gly 
70 75 80 85 

ttt teg ctt ttc gac ggc tec tec tgg tea aaa acc etc ccc gat ccc 403 
Phe Ser Leu Phe Asp Gly Ser Ser Trp Ser Lys Thr Leu Pro Asp Pro 
90 95 100 

cgc tec aca tct caa cca gac ggg gtt cat ggt tta agt gaa gtc tec 451 
Arg Ser Thr Ser Gin Pro Asp Gly Val His Gly Leu Ser Glu Val Ser 
105 110 115 

gat gat tec tat ctg tgg ggt gac cag cag tgg act ggc cga att etc 499 
Asp Asp Ser Tyr Leu Trp Gly Asp Gin Gin Trp Thr Gly Arg He Leu 
120 125 130 

cct ggc teg gtg tta tat gag ctg cat gtg ggc acc ttt agt gaa gat 547 
Pro Gly Ser Val Leu Tyr Glu Leu His Val Gly Thr Phe Ser Glu Asp 
135 140 145 

gga acg ttt gag gga gtc gtc gac aag ctt cct tat ctg cgc gac etc 595 
Gly Thr Phe Glu Gly Val Val Asp Lys Leu Pro Tyr Leu Arg Asp Leu 
150 155 160 165 

ggc gtg acc gee ate gaa ctt tta ccc gtg cag ccc ttt ggc ggc aac 643 
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Gly Val Thr Ala lie Glu Leu Leu Pro Val Gin Pro Phe Gly Gly Asn 
170 175 180 

cgc aat tgg ggc tac gac ggg gtg ctg tgg cac gcc gtc cat gca ggc 691 
Arg Asn Trp Gly Tyr Asp Gly Val Leu Trp His Ala Val His Ala Gly 
185 190 195 

tac ggc ggt ccg gcg ggc ttg aaa aag ctt ate gac gcc tec cac cag 739 
Tyr Gly Gly Pro Ala Gly Leu Lys Lys Leu lie Asp Ala Ser His Gin 
200 205 210 

gcc ggc ate gcc gtc tac tta gac gtc gtg tac aac cac ttc ggc ccc 787 
Ala Gly lie Ala Val Tyr Leu Asp Val Val Tyr Asn His Phe Gly Pro 
215 220 225 

gac ggc aac tac aac ggg caa ttt ggc ccc tac acc tct ggc ggc age 835 
Asp Gly Asn Tyr Asn Gly Gin Phe Gly Pro Tyr Thr Ser Gly Gly Ser 
230 235 240 245 

acc ggc tgg ggc gac gtg gtc aac ate aac ggc cat gat tea gat gaa 883 
Thr Gly Trp Gly Asp Val Val Asn lie Asn Gly His Asp Ser Asp Glu 
250 255 260 

gtc cgc aat tat att etc gac gcc gca cgc cag tgg ttc gaa gat ttt 931 
Val Arg Asn Tyr lie Leu Asp Ala Ala Arg Gin Trp Phe Glu Asp Phe 
265 270 275 

cac gtt gat ggg etc cgc etc gat gcg gtg cat tct etc gat gat cgc 979 
His Val Asp Gly Leu Arg Leu Asp Ala Val His Ser Leu Asp Asp Arg 
280 285 290 

ggc gcc tat tec eta ctt gcg cag ctg acc atg gtg gcc gag gat gtc 
1027 

Gly Ala Tyr Ser Leu Leu Ala Gin Leu Thr Met Val Ala Glu Asp Val 
295 300 305 

tec gca caa aca ggc ate cca cgc tea ttg att gca gaa tct gaa etc 
1075 

Ser Ala Gin Thr Gly lie Pro Arg Ser Leu lie Ala Glu Ser Glu Leu 

310 315 320 325 

aat gac ccc aag ttc gtt acc tec cgc gag gcc ggc ggt ttt ggc ctg 

Asn Asp Pro Lys Phe Val Thr Ser Arg Glu Ala Gly Gly Phe Gly Leu 
330 335 340 

gat gca cag tgg gtt gac gat ate cac cac gcc etc cat gcc etc gtt 
1171 

Asp Ala Gin Trp Val Asp Asp lie His His Ala Leu His Ala Leu Val 

345 350 355 

tct ggc gaa cgc aat ggt tat tac age gat ttc gga tct gtc gac aca 
1219 

Ser Gly Glu Arg Asn Gly Tyr Tyr Ser Asp Phe Gly Ser Val Asp Thr 

360 365 370 

tta gcc aaa acc ctg cgt gaa gta ttt gaa cac acc gga aac tac tec 
1267 

Leu Ala Lys Thr Leu Arg Glu Val Phe Glu His Thr Gly Asn Tyr Ser 
375 380 385 
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gag ctg att tac 
1891 

Glu Leu He Tyr 
585 

acc ctt cag ccg 
1940 

Thr Leu Gin Pro 
600 

ccacctcgat tga 
1953 



age ttc act tec 
Ser Phe Thr Ser 

tgg ggc ttt gcg 

Trp Gly Phe Ala 
605 



ccc acc gtc acc 

Pro Thr Val Thr 
590 

ate ctg acc cga 

He Leu Thr Arg 



gac acc tec aca 

Asp Thr Ser Thr 
595 

aac tagaaaaagg 

Asn 
610 



<210> 1146 
<211> 610 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 1146 

Met Leu Lys Asp Leu Thr Gly Leu Arg Glu Leu Val Leu Arg Glu Met 
1 5 10 15 

Cys His Ser He Ser His Leu Ser Ser Pro Thr Gly Ser He Phe Thr 
20 25 30 

Ser Leu Val Ala Met Leu Thr Ser Gin Ser Phe Ser Val Trp Ala Pro 
35 40 45 

Leu Pro His Asp Val His Leu lie Leu Asn Gly Glu Thr Leu Pro Met 
50 55 60 

His Lys Thr Glu Gly Ser Trp Trp Arg Ala Glu He Ala Pro Lys Ala 
65 70 75 80 

Gly Asp Arg Tyr Gly Phe Ser Leu Phe Asp Gly Ser Ser Trp Ser Lys 
85 90 95 

Thr Leu Pro Asp Pro Arg Ser Thr Ser Gin Pro Asp Gly Val His Gly 
100 105 110 

Leu Ser Glu Val Ser Asp Asp Ser Tyr Leu Trp Gly Asp Gin Gin Trp 
115 120 125 

Thr Gly Arg He Leu Pro Gly Ser Val Leu Tyr Glu Leu His Val Gly 

130 135 140 

Thr Phe Ser Glu Asp Gly Thr Phe Glu Gly Val Val Asp Lys Leu Pro 
145 150 155 160 

Tyr Leu Arg Asp Leu Gly Val Thr Ala He Glu Leu Leu Pro Val Gin 
165 170 175 

Pro Phe Gly Gly Asn Arg Asn Trp Gly Tyr Asp Gly Val Leu Trp His 
180 185 190 

Ala Val His Ala Gly Tyr Gly Gly Pro Ala Gly Leu Lys Lys Leu lie 
195 200 205 

Asp Ala Ser His Gin Ala Gly He Ala Val Tyr Leu Asp Val Val Tyr 
210 215 220 
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acg tac cgc gga cgc aac cac ggc cgc cct gtg cac ccc gat ate acc 
1315 

Thr Tyr Arg Gly Arg Asn His Gly Arg Pro Val His Pro Asp lie Thr 
390 395 400 405 

cct gec teg cgc ttt gtc acc tac acc acc acc cat gat cag acc ggc 
1363 

Pro Ala Ser Arg Phe Val Thr Tyr Thr Thr Thr His Asp Gin Thr Gly 
410 415 420 

aac cgc gca ate ggc gac cgt cct tec acg act etc acc ccg gaa cag 
1411 

Asn Arg Ala lie Gly Asp Arg Pro Ser Thr Thr Leu Thr Pro Glu Gin 
425 430 435 

cag gtg ttg aag gca gee att ate tac age teg ccg tat acc ccg atg 
1459 

Gin Val Leu Lys Ala Ala lie lie Tyr Ser Ser Pro Tyr Thr Pro Met 
440 445 450 

ttg ttt atg ggt gaa gaa ttc gga gee acc acc cca ttc gec ttc ttt 
1507 

Leu Phe Met Gly Glu Glu Phe Gly Ala Thr Thr Pro Phe Ala Phe Phe 

455 460 465 

tgc tec cac acc gac ccc gag etc aac egg eta acc tec gag ggc cgc 
1555 

Cys Ser His Thr Asp Pro Glu Leu Asn Arg Leu Thr Ser Glu Gly Arg 

470 475 480 485 

aaa egg gaa ttc gca cgc ctt ggc tgg aac gee gac gac ate ccc tec 
1603 

Lys Arg Glu Phe Ala Arg Leu Gly Trp Asn Ala Asp Asp lie Pro Ser 
490 495 500 

ccc gag ctg gaa tec acc ttc acc tec tec aaa etc gat tgg gag ttc 
1651 

Pro Glu Leu Glu Ser Thr Phe Thr Ser Ser Lys Leu Asp Trp Glu Phe 

505 510 515 

act gcg gag cag cgc cgc ate aac gac get tac aag cag ctg ttg cac 
1699 

Bus si ^ gJoj aia T1 - toa A 1 ^ Jtos T r^ nl ~ t ™ t t qm u ^ 

520 525 530 

ctg egg cac acc ttg ggc ttc tec caa cca aac ttg etc aca etc gag 
1747 

Leu Arg His Thr Leu Gly Phe Ser Gin Pro Asn Leu Leu Thr Leu Glu 

535 540 545 

gtt gag cac ggc gag aac tgg eta teg atg gee aat ggt cgc ggc cga 
1795 

Val Glu His Gly Glu Asn Trp Leu Ser Met Ala Asn Gly Arg Gly Arg 

550 555 560 565 

att ctg gcg aat ttc tec gac gac acc ate acc gtc ccg ctt ggc ggc 
1843 

lie Leu Ala Asn Phe Ser Asp Asp Thr lie Thr Val Pro Leu Gly Gly 
570 575 580 
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Asn His Phe Gly Pro Asp Gly Asn Tyr Asn Gly Gin Phe Gly Pro Tyr 
225 " 230 235 240 

Thr Ser Gly Gly Ser Thr Gly Trp Gly Asp Val Val Asn He Asn Gly 
245 250 255 

His Asp Ser Asp Glu Val Arg Asn Tyr He Leu Asp Ala Ala Arg Gin 
260 265 270 

Trp Phe Glu Asp Phe His Val Asp Gly Leu Arg Leu Asp Ala Val His 
275 280 285 

Ser Leu Asp Asp Arg Gly Ala Tyr Ser Leu Leu Ala Gin Leu Thr Met 
290 295 300 

Val Ala Glu Asp Val Ser Ala Gin Thr Gly He Pro Arg Ser Leu He 
305 310 315 320 

Ala Glu Ser Glu Leu Asn Asp Pro Lys Phe Val Thr Ser Arg Glu Ala 
325 330 335 

Gly Gly Phe Gly Leu Asp Ala Gin Trp Val Asp Asp He His His Ala 
340 345 350 

Leu His Ala Leu Val Ser Gly Glu Arg Asn Gly Tyr Tyr Ser Asp Phe 
355 360 365 

Gly Ser Val Asp Thr Leu Ala Lys Thr Leu Arg Glu Val Phe Glu His 
370 375 380 

Thr Gly Asn Tyr Ser Thr Tyr Arg Gly Arg Asn His Gly Arg Pro Val 
385 390 395 400 

His Pro Asp He Thr Pro Ala Ser Arg Phe Val Thr Tyr Thr Thr Thr 
405 410 415 

His Asp Gin Thr Gly Asn Arg Ala lie Gly Asp Arg Pro Ser Thr Thr 
420 425 430 

Leu Thr Pro Glu Gin Gin Val Leu Lys Ala Ala lie lie Tyr Ser Ser 
435 440 445 

Pro Tyr Thr Pro Met Leu Phe Met Gly Glu Glu Phe Gly Ala Thr Thr 
450 455 460 

Pro Phe Ala Phe Phe Cys Ser His Thr Asp Pro Glu Leu Asn Arg Leu 
465 470 475 480 

Thr Ser Glu Gly Arg Lys Arg Glu Phe Ala Arg Leu Gly Trp Asn Ala 
485 490 495 



Asp Asp He Pro Ser Pro Glu Leu 
500 

Leu Asp Trp Glu Phe Thr Ala Glu 

515 520 

Lys Gin Leu Leu His Leu Arg His 
530 535 



Glu Ser Thr Phe Thr Ser Ser Lys 
505 510 

Gin Arg Arg lie Asn Asp Ala Tyr 
525 

Thr Leu Gly Phe Ser Gin Pro Asn 
540 
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Leu Leu Thr Leu 
545 

Asn Gly Arg Gly 



Val Pro Leu Gly 
580 

Thr Asp Thr Ser 
595 

Arg Asn 
610 



Glu Val Glu His 
550 

Arg lie Leu Ala 
565 

Gly Glu Leu lie 



Thr Thr Leu Gin 
600 



Gly Glu Asn Trp 
555 

Asn Phe Ser Asp 
570 

Tyr Ser Phe Thr 
585 

Pro Trp Gly Phe 



Leu Ser Met Ala 
560 

Asp Thr lie Thr 
575 

Ser Pro Thr Val 
590 

Ala lie Leu Thr 
605 



<210> 1147 
<211> 832 
<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (832) 

<223> RXN02355 

<400> 1147 

atttttgacc ctccgggggt gatttaacct aaaattccac acaaacgtgt tcgaggtcat 60 

tagattgata agcatctgtt gttaagaaag gtgacttcct atg tec teg att tec 115 

Met Ser Ser lie Ser 
1 5 

cgc aag acc ggc gcg tea ctt gca gec acc aca ctg ttg gca gcg ate 163 
Arg Lys Thr Gly Ala Ser Leu Ala Ala Thr Thr Leu Leu Ala Ala lie 
10 15 20 

gca ctg gec ggt tgt agt tea gac tea age tec gac tec aca gat tec 211 
Ala Leu Ala Gly Cys Ser Ser Asp Ser Ser Ser Asp Ser Thr Asp Ser 
25 30 35 

acc get age gaa ggc gca gac age cgc ggc ccc ate acc ttt gcg atg 259 
liih w flila Bmm Olu Glj ' Ala fluy Qui Jny Olj Piu Hi E lii P liL Pilu UlL 

40 45 50 

ggc aaa aac gac acc gac aaa gtc att ccg ate ate gac cgc tgg aac 307 
Gly Lys Asn Asp Thr Asp Lys Val lie Pro lie He Asp Arg Trp Asn 
55 60 65 

gaa gec cac ccc gat gag cag gta acg etc aac gaa etc gec ggt gaa 3 55 
Glu Ala His Pro Asp Glu Gin Val Thr Leu Asn Glu Leu Ala Gly Glu 
70 75 80 85 

gec gac gcg cag cgc gaa acc etc gtg caa tec ctg cag gee ggc aac 403 
Ala Asp Ala Gin Arg Glu Thr Leu Val Gin Ser Leu Gin Ala Gly Asn 
90 95 100 

tct gac tac gac gtc atg gcg etc gac gtc ate tgg acc gca ga._ cic 451 
Ser Asp Tyr Asp Val Met Ala Leu Asp Val He Trp Thr Ala Asp Phe 
105 110 115 
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gcg gca aac caa tgg etc gca cca ctt gaa ggc gac etc gag gta gac 499 
Ala Ala Asn Gin Trp Leu Ala Pro Leu Glu Gly Asp Leu Glu Val Asp 
120 125 130 

ace tec gga ctg ctg caa tec ace gtg gat tec gca ace tac aac ggc 547 
Thr Ser Gly Leu Leu Gin Ser Thr Val Asp Ser Ala Thr Tyr Asn Gly 
135 140 145 

acc etc tac gca ctg cca cag aac acc aac ggc cag eta ctg ttc cgc 595 
Thr Leu Tyr Ala Leu Pro Gin Asn Thr Asn Gly Gin Leu Leu Phe Arg 
150 155 160 165 

aac acc gaa ate ate cca gaa gca cca gca aac tgg get gac etc gtg 643 
Asn Thr Glu He He Pro Glu Ala Pro Ala Asn Trp Ala Asp Leu Val 
170 175 180 

gaa tec tgc acg ctt get gaa gaa gca ggc gtt gat tgc ctg acc act 691 
Glu Ser Cys Thr Leu Ala Glu Glu Ala Gly Val Asp Cys Leu Thr Thr 
185 190 195 

cag etc aag cag tac gaa ggc ctt tea gtg aac acc ate ggc ttc ate 739 
Gin Leu Lys Gin Tyr Glu Gly Leu Ser Val Asn Thr He Gly Phe He 
200 205 210 

gaa ggt tgg gga ggc age gtc eta gac gat gac ggc aaa cgt cac cgt 787 
Glu Gly Trp Gly Gly Ser Val Leu Asp Asp Asp Gly Lys Arg His Arg 
215 220 225 

aga cag cac gac ggc aag gca ggc ctt caa gcg ctt gtc gac ggc 832 
Arg Gin His Asp Gly Lys Ala Gly Leu Gin Ala Leu Val Asp Gly 
230 235 240 



<210> 1148 
<211> 244 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1148 

Met Ser Ser He Ser Arg Lys Thr Gly Ala Ser Leu Ala Ala Thr Thr 
15 10 15 

Leu Leu Ala Ala lie Ala Leu Ala Gly Cys Ser Ser Asp Ser Ser Ser 
20 25 30 

Asp Ser Thr Asp Ser Thr Ala Ser Glu Gly Ala Asp Ser Arg Gly Pro 
35 40 45 

He Thr Phe Ala Met Gly Lys Asn Asp Thr Asp Lys Val He Pro lie 
50 55 60 

lie Asp Arg Trp Asn Glu Ala His Pro Asp Glu Gin Val Thr Leu Asn 
65 70 75 80 

Glu Leu Ala Gly Glu Ala Asp Ala Gin Arg Glu Thr Leu Val Gin Ser 
85 90 95 

Leu Gin Ala Gly Asn Ser Asp Tyr Asp Val Met Ala Leu Asp Val He 
100 105 HO 

Trp Thr Ala Asp Phe Ala Ala Asn Gin Trp Leu Ala Pro Leu Glu Gly 
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115 

Asp Leu Glu Val 
130 

Ala Thr Tyr Asn 
145 

Gin Leu Leu Phe 



Trp Ala Asp Leu 
180 

Asp Cys Leu Thr 
195 

Thr lie Gly Phe 
210 

Gly Lys Arg His 
225 

Leu Val Asp Gly 



120 

Asp Thr Ser Gly 
135 

Gly Thr Leu Tyr 
150 

Arg Asn Thr Glu 
165 

Val Glu Ser Cys 



Thr Gin Leu Lys 
200 

lie Glu Gly Trp 
215 

Arg Arg Gin His 
230 



Leu Leu Gin Ser 
140 

Ala Leu Pro Gin 
155 

lie lie Pro Glu 
170 

Thr Leu Ala Glu 
185 

Gin Tyr Glu Gly 



Gly Gly Ser Val 
220 

Asp Gly Lys Ala 
235 



125 

Thr Val Asp Ser 



Asn Thr Asn Gly 
160 

Ala Pro Ala Asn 
175 

Glu Ala Gly Val 
190 

Leu Ser Val Asn 
205 

Leu Asp Asp Asp 



Gly Leu Gin Ala 
240 



<210> 1149 
<211> 609 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (586) 

<223> RXN02909 

<400> 1149 

caacgcgaat gaaaacgaac agcgagcagg tctataccca cgacgtcaac gtgtgggcta 60 

atagtttcct ggattgtttg gcacagtcgg gagaaaactc atg aac cgc gca cga 115 

Met Asn Arg Ala Arg 

ate gcg acc ata ggc gtt ctt ccg ctt get tta ctg ctg gcg tec tgt 163 
lie Ala Thr lie Gly Val Leu Pro Leu Ala Leu Leu Leu Ala Ser Cys 
10 15 20 

ggt tea gac acc gtg gaa atg aca gat tec acc tgg ttg gtg acc aat 211 
Gly Ser Asp Thr Val Glu Met Thr Asp Ser Thr Trp Leu Val Thr Asn 
25 30 35 

att tac acc gat cca gat gag teg aat teg ate agt aat ctt gtc att 259 
lie Tyr Thr Asp Pro Asp Glu Ser Asn Ser lie Ser Asn Leu Val lie 
40 45 50 

tec cag ccc age tta gat ttt ggc aat tct tec ctg tct ggt ttc act 307 
Ser Gin Pro Ser Leu Asp Phe Gly Asn Ser Ser Leu Ser Gly Phe Thr 
55 60 65 

ggc tgt gtg cct ttt acg ggg cgt gcg gaa ttc ttc caa aat ggt gag 355 
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Gly Cys Val Pro Phe Thr Gly Arg Ala Glu Phe Phe Gin Asn Gly Glu 
70 75 80 85 

caa age tct gtt ctg gat gec gat tat gtg acc ttg tct tec ctg gat 403 
Gin Ser Ser Val Leu Asp Ala Asp Tyr Val Thr Leu Ser Ser Leu Asp 
90 95 100 

ttc gat aaa ctt ccc gat gat tgc caa gga caa gaa etc aaa gtt cat 451 
Phe Asp Lys Leu Pro Asp Asp Cys Gin Gly Gin Glu Leu Lys Val His 
105 110 115 



aac gag ctg gtt gat ctt ctg cct ggt tct ttt gaa ate tec agg act 499 
Asn Glu Leu Val Asp Leu Leu Pro Gly Ser Phe Glu lie Ser Arg Thr 
120 125 130 



tct ggt tea gaa ate ttg ctg act age gat gtc gat gaa etc gat egg 547 

Ser Gly Ser Glu lie Leu Leu Thr Ser Asp Val Asp Glu Leu Asp Arg 
135 140 145 

cca gca ate cgc ttg gtg tec tgg ate gcg ccg aca tct taaggtgcca 596 

Pro Ala He Arg Leu Val Ser Trp He Ala Pro Thr Ser 
150 155 160 

gggctttaaa gtg 609 



<210> 1150 
<211> 162 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1150 

Met Asn Arg Ala Arg He Ala Thr : 
1 5 



He Gly Val Leu Pro Leu Ala Leu 
10 15 



Leu Leu Ala Ser Cys Gly Ser Asp Thr Val Glu Met Thr Asp Ser Thr 
20 25 30 

Trp Leu Val Thr Asn He Tyr Thr Asp Pro Asp Glu Ser Asn Ser Ij- 
35 40 45 

Ser Asn Leu Val lie Ser Gin Pro Ser Leu Asp Phe Gly Asn Ser Ser 
50 55 60 

Leu Ser Gly Phe Thr Gly Cys Val Pro Phe Thr Gly Arg Ala Glu Phe 
65 ' 70 75 80 

Phe Gin Asn Gly Glu Gin Ser Ser Val Leu Asp Ala Asp Tyr Val Thr 
85 90 95 

Leu Ser Ser Leu Asp Phe Asp Lys Leu Pro Asp Asp Cys Gin Gly Gin 
100 105 HO 

Glu Leu Lys Val His Asn Glu Leu Val Asp Leu Leu Pro Gly Ser Phe 
115 120 125 

Glu He Ser Arg Thr Ser Gly Ser Glu lie Leu Leu Thr Ser Asp Val 
130 135 140 

Asp Glu Leu Asp Arg Pro Ala lie Arg Leu Val Ser Trp lie Ala Pro 
145 150 155 160 
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Thr Ser 



<210> 1151 
<211> 1590 
<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1567) 
<223> RXS00349 

<400> 1151 

tgtgtacatc acaatggaat tcggggctag agtatctggt gaaccgtgca taaacgacct 60 



gtgattggac tctttttcct tgcaaaatgt tttccagcgg atg ttg agt ttt gcg 

Met Leu Ser Phe Ala 
1 5 



115 



acc ctt cgt ggc cgc att tea aca gtt gac get gca aaa gec gca cct 
Thr Leu Arg Gly Arg lie Ser Thr Val Asp Ala Ala Lys Ala Ala Pro 
10 15 20 



163 



ccg cca teg cca eta gee ccg att gat etc act gac cat agt caa gtg 
Pro Pro Ser Pro Leu Ala Pro lie Asp Leu Thr Asp His Ser Gin Val 
25 30 35 



211 



gee ggt gtg atg aat ttg get gcg aga att ggc gat att ttg ctt tct 
Ala Gly Val Met Asn Leu Ala Ala Arg lie Gly Asp lie Leu Leu Ser 
40 45 50 



259 



tea ggt acg tea aat agt gac acc aag gta caa gtt cga gca gtg acc 
Ser Gly Thr Ser Asn Ser Asp Thr Lys Val Gin Val Arg Ala Val Thr 
55 60 65 



307 



tct gcg tac ggt ttg tac tac acg cac gtg gat ate acg ttg aat acg 
Ser Ala Tyr Gly Leu Tyr Tyr Thr His Val Asp lie Thr Leu Asn Thr 
70 75 80 85 



355 



itn inn nrn trn inn inn ntn ggtr g|-g g»g >gf i mg jt l ug ijjujg yLL uuu 

lie Thr He Phe Thr Asn He Gly Val Glu Arg Lys Met Pro Val Asn 
90 95 100 



gtg ttt cat gtt gta ggc aag ttg gac acc aac ttc tec aaa ctg tct 
Val Phe His Val Val Gly Lys Leu Asp Thr Asn Phe Ser Lys Leu Ser 
105 110 115 



451 



gag gtt gac cgt ttg ate cgt tec att cag get ggt gcg acc ccg cct 
Glu Val Asp Arg Leu He Arg Ser He Gin Ala Gly Ala Thr Pro Pro 
120 125 130 



499 



gag gtt gee gag aaa ate ctg gac gag ttg gag caa tec cct gcg tct 
Glu Val Ala Glu Lys He Leu Asp Glu Leu Glu Gin Ser Pro Ala Ser 
135 140 145 



547 



tat ggt ttc cct gtt gcg ttg ctt ggc tgg gca atg atg ggt ggt get 
Tyr Gly Phe Pro Val Ala Leu Leu Gly Trp Ala Met Met Gly Gly Ala 
150 155 160 165 



595 
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gtt get gtg ctg ttg ggt ggt gga tgg cag gtt tec eta att get ttt 643 
Val Ala Val Leu Leu Gly Gly Gly Trp Gin Val Ser Leu lie Ala Phe 
170 175 180 

att ace gcg ttc acg ate att gee acg acg tea ttt ttg gga aag aag 691 
He Thr Ala Phe Thr He He Ala Thr Thr Ser Phe Leu Gly Lys Lys 
185 190 195 

ggt ttg cct act ttc ttc caa aat gtt gtt ggt ggt ttt att gec acg 739 
Gly Leu Pro Thr Phe Phe Gin Asn Val Val Gly Gly Phe He Ala Thr 
200 205 210 

ctg cct gca teg att get tat tct ttg gcg ttg caa ttt ggt ctt gag 787 
Leu Pro Ala Ser He Ala Tyr Ser Leu Ala Leu Gin Phe Gly Leu Glu 
215 220 225 

ate aaa ccg age cag ate ate gca tct gga att gtt gtg ctg ttg gca 835 
He Lys Pro Ser Gin He lie Ala Ser Gly He Val Val Leu Leu Ala 
230 " 235 240 245 

ggt ttg aca etc gtg caa tct ctg cag gac ggc ate acg ggc get ccg 883 
Gly Leu Thr Leu Val Gin Ser Leu Gin Asp Gly He Thr Gly Ala Pro 
250 255 260 

gtg aca gca agt gca cga ttt ttc gaa aca etc ctg ttt ace ggc ggc 931 
Val Thr Ala Ser Ala Arg Phe Phe Glu Thr Leu Leu Phe Thr Gly Gly 
265 270 275 

att gtt get ggc gtg ggt ttg ggc att cag ctt tct gaa ate ttg cat 979 
He Val Ala Gly Val Gly Leu Gly He Gin Leu Ser Glu He Leu His 
280 285 290 

gtc atg ttg cct gee atg gag tec get gca gca cct aat tat teg tct 
1027 

Val Met Leu Pro Ala Met Glu Ser Ala Ala Ala Pro Asn Tyr Ser Ser 
295 300 305 

aca ttc gec cgc att ate get ggt ggc gtc ace gca gcg gee ttc gca 
1075 

Thr Phe Ala Arg lie lie Ala Gly Gly Val Thr Ala Ala Ala Phe Ala 
310 315 320 325 

gtg ggt tgt tac gcg gag tgg tec teg gtg att att gcg ggg ctt act 
1123 

Val Gly Cys Tyr Ala Glu Trp Ser Ser Val lie lie Ala Gly Leu Thr 

330 335 340 

gcg ctg atg ggt tct gcg ttt tat tac etc ttc gtt gtt tat tta ggc 
1171 

Ala Leu Met Gly Ser Ala Phe Tyr Tyr Leu Phe Val Val Tyr Leu Gly 
345 350 355 

ccc gtc tct gec get gcg att get gca aca gca gtt ggt ttc act ggt 
1219 

Pro Val Ser Ala Ala Ala lie Ala Ala Thr Ala Val Gly Phe Thr Gly 
360 365 370 

ggt ttg ctt gee cgt cga ttc ttg att cca ccg ttg att gtg gcg att 
1267 

Gly Leu Leu Ala Arg Arg Phe Leu lie Pro Pro Leu lie Val Ala lie 
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375 380 385 

gcc ggc ate aca cca atg ctt cca ggt eta gca att tac cgc gga atg 
1315 

Ala Gly lie Thr Pro Met Leu Pro Gly Leu Ala He Tyr Arg Gly Met 
390 395 400 405 

tac gcc acc ctg aat gat caa aca etc atg ggt ttc acc aac att gcg 
1363 

Tyr Ala Thr Leu Asn Asp Gin Thr Leu Met Gly Phe Thr Asn lie Ala 
410 415 420 

gtt get tta gcc act get tea tea ctt gcc get ggc gtg gtt ttg ggt 
1411 

Val Ala Leu Ala Thr Ala Ser Ser Leu Ala Ala Gly Val Val Leu Gly 
425 430 435 

gag tgg att gcc cgc agg eta cgt cgt cca cca cgc ttc aac cca tac 
1459 

Glu Trp He Ala Arg Arg Leu Arg Arg Pro Pro Arg Phe Asn Pro Tyr 
440 445 450 

cgt gca ttt acc aag gcg aat gag ttc tec ttc cag gag gaa get gag 
1507 

Arg Ala Phe Thr Lys Ala Asn Glu Phe Ser Phe Gin Glu Glu Ala Glu 
455 460 465 

cag aat cag cgc egg cag aga aaa cgt cca aag act aat cag aga ttc 
1555 

Gin Asn Gin Arg Arg Gin Arg Lys Arg Pro Lys Thr Asn Gin Arg Phe 
470 475 480 485 

ggt aat aaa agg taaaaatcaa ectgettagg cgt 
1590 

Gly Asn Lys Arg 



<210> 1152 
<211> 489 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 1152 

Met Leu Ser Phe Ala Thr Leu Arg Gly Arg He Ser Thr Val Asp Ala 
15 10 15 

Ala Lys Ala Ala Pro Pro Pro Ser Pro Leu Ala Pro He Asp Leu Thr 
20 25 30 

Asp His Ser Gin Val Ala Gly Val Met Asn Leu Ala Ala Arg He Gly 
35 40 45 

Asp He Leu Leu Ser Ser Gly Thr Ser Asn Ser Asp Thr Lys Val Gin 
50 55 60 

Val Arg Ala Val Thr Ser Ala Tyr Gly Leu Tyr Tyr Thr His Val Asp 
65 70 75 80 

He Thr Leu Asn Thr He Thr He Phe Thr Asn He Gly Val Glu Arg 
85 90 95 
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Lys Met Pro Val Asn Val Phe His Val Val Gly Lys Leu Asp Thr Asn 
100 105 HO 

Phe Ser Lys Leu Ser Glu Val Asp Arg Leu He Arg Ser He Gin Ala 
115 120 125 

Gly Ala Thr Pro Pro Glu Val Ala Glu Lys He Leu Asp Glu Leu Glu 
130 135 140 

Gin Ser Pro Ala Ser Tyr Gly Phe Pro Val Ala Leu Leu Gly Trp Ala 
145 150 155 160 

Met Met Gly Gly Ala Val Ala Val Leu Leu Gly Gly Gly Trp Gin Val 
165 170 175 

Ser Leu He Ala Phe He Thr Ala Phe Thr He He Ala Thr Thr Ser 
180 185 190 

Phe Leu Gly Lys Lys Gly Leu Pro Thr Phe Phe Gin Asn Val Val Gly 
195 200 205 

Gly Phe He Ala Thr Leu Pro Ala Ser lie Ala Tyr Ser Leu Ala Leu 
210 215 220 

Gin Phe Gly Leu Glu He Lys Pro Ser Gin He He Ala Ser Gly He 
225 230 235 240 

Val Val Leu Leu Ala Gly Leu Thr Leu Val Gin Ser Leu Gin Asp Gly 
245 250 255 

He Thr Gly Ala Pro Val Thr Ala Ser Ala Arg Phe Phe Glu Thr Leu 
260 265 270 

Leu Phe Thr Gly Gly He Val Ala Gly Val Gly Leu Gly He Gin Leu 
275 280 285 

Ser Glu He Leu His Val Met Leu Pro Ala Met Glu Ser Ala Ala Ala 
290 295 300 

Pro Asn Tyr Ser Ser Thr Phe Ala Arg He lie Ala Gly Gly Val Thr 
305 310 315 320 

Ala Ala Ala Phe Ala Val Gly Cys Tyr Ala Glu Trp Ser Ser Val lie 
325 330 335 

He Ala Gly Leu Thr Ala Leu Met Gly Ser Ala Phe Tyr Tyr Leu Phe 
340 345 350 

Val Val Tyr Leu Gly Pro Val Ser Ala Ala Ala He Ala Ala Thr Ala 
355 360 365 

Val Gly Phe Thr Gly Gly Leu Leu Ala Arg Arg Phe Leu lie Pro Pro 
370 375 380 

Leu lie Val Ala lie Ala Gly lie Thr Pro Met Leu Pro Gly Leu Ala 
385 390 395 400 



lie Tyr Arg Gly Met Tyr Ala Thr Leu Asn Asp Gin Thr Leu Met Gly 
405 410 415 
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Phe Thr Asn lie 
420 

Gly Val Val Leu 
435 

Arg Phe Asn Pro 
450 

Gin Glu Glu Ala 
465 

Thr Asn Gin Arg 



Ala Val Ala Leu 



Gly Glu Trp lie 
440 

Tyr Arg Ala Phe 
455 

Glu Gin Asn Gin 
470 

Phe Gly Asn Lys 
485 



Ala Thr Ala Ser 
425 

Ala Arg Arg Leu 



Thr Lys Ala Asn 
460 

Arg Arg Gin Arg 
475 



Arg 



Ser Leu Ala Ala 
430 

Arg Arg Pro Pro 
445 

Glu Phe Ser Phe 



Lys Arg Pro Lys 
480 



<210> 1153 
<211> 440 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . - (417) 
<223> RXS03183 

<400> 1153 

gaa gcc gaa gca acc gca ggc aaa ttc gaa gta cag ccc etc gta ggt 48 

Glu Ala Glu Ala Thr Ala Gly Lys Phe Glu Val Gin Pro Leu Val Gly 
15 10 15 

aaa gac ggc gtc ggc gta tec acc ctt ggt ggc tac aac aac ggc ate 96 
Lys Asp Gly Val Gly Val Ser Thr Leu Gly Gly Tyr Asn Asn Gly lie 
20 25 30 

aac gtc aac tec gaa aac aag gca acc gcc cgc gac ttc ate gaa ttc 144 
Asn Val Asn Ser Glu Asn Lys Ala Thr Ala Arg Asp Phe lie Glu Phe 
35 40 45 

ate ate aac gaa gag aac caa acc tgg ttc gcg gac aac tec ttc cca 192 
lie lie Asn Glu Glu Asn Gin Thr Trp Phe Ala Asp Asn Ser Phe Pro 
50 55 60 

cca gtt ctg gca tec ate tac gat gat gag tec ctt gtt gag cag tac 240 
Pro Val Leu Ala Ser lie Tyr Asp Asp Glu Ser Leu Val Glu Gin Tyr 
65 70 75 80 

cca tac ctg cca gca ctg aag gaa tec ctg gaa aac gca gca cca cgc 288 
Pro Tyr Leu Pro Ala Leu Lys Glu Ser Leu Glu Asn Ala Ala Pro Arg 
85 90 95 

cca gtg tct cct ttc tac cca gcc ate tec aag gca ate cag gac aac 336 
Pro Val Ser Pro Phe Tyr Pro Ala lie Ser Lys Ala lie Gin Asp Asn 
100 105 110 

gcc tac gca gcg ctt aac ggc aac gtc gac gtt gac cag gca acc acc 384 
Ala Tyr Ala Ala Leu Asn Gly Asn Val Asp Val Asp Gin Ala Thr Thr 
115 120 125 

gat atg aag gca gcg ate gaa aac get tec age tagttcggta atttagttca 437 
Asp Met Lys Ala Ala lie Glu Asn Ala Ser Ser 
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130 



135 



ttc 



440 



<210> 1154 

<211> 139 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 1154 

Glu Ala Glu Ala Thr Ala Gly Lys : 
1 5 



Phe Glu Val Gin Pro Leu Val Gly 
10 15 



Lys Asp Gly Val Gly Val Ser Thr Leu Gly Gly Tyr Asn Asn Gly lie 
20 25 30 

Asn Val Asn Ser Glu Asn Lys Ala Thr Ala Arg Asp Phe He Glu Phe 
35 40 45 

He He Asn Glu Glu Asn Gin Thr Trp Phe Ala Asp Asn Ser Phe Pro 
50 55 60 

Pro Val Leu Ala Ser He Tyr Asp Asp Glu Ser Leu Val Glu Gin Tyr 
65 70 75 80 

Pro Tyr Leu Pro Ala Leu Lys Glu Ser Leu Glu Asn Ala Ala Pro Arg 
85 90 95 

Pro Val Ser Pro Phe Tyr Pro Ala lie Ser Lys Ala He Gin Asp Asn 
100 105 110 

Ala Tyr Ala Ala Leu Asn Gly Asn Val Asp Val Asp Gin Ala Thr Thr 
115 120 125 

Asp Met Lys Ala Ala He Glu Asn Ala Ser Ser 
13 0 135 



<210> 1155 

<211> 1212 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1189) 
<223> RXC00874 

<400> 1155 

agctgttccc taccattgct gaacgggagt ggattgtcac tttagcccct cacggattct 60 

tctggtttga tctcaccgcc gatgaaaagg acgatatgga atg age att ggc caa 115 

Met Ser He Gly Gin 
1 5 

cac ate ate acc gag cgt ttc tac ggc gec aag tec cac acc ate gac 163 
His He lie Thr Glu Arg Phe Tyr Gly Ala Lys Ser His Thr lie Asp 
10 15 20 

aac gta gat att gtg ttg tec cgc gaa tgt ggc gag aac act ttg get 211 
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Asn Val Asp lie Val Leu Ser Arg Glu Cys Gly Glu Asn Thr Leu Ala 
25 30 35 

gta gtg cgc ate aac aat gcg ctg tat cag ttg ttg gtc aat gat gat 259 
Val Val Arg lie Asn Asn Ala Leu Tyr Gin Leu Leu Val Asn Asp Asp 
40 45 " 50 

ggc aaa gat gtt etc aac gac cac gta gaa gag gtc ggt gcg agt ttc 307 
Gly Lys Asp Val Leu Asn Asp His Val Glu Glu Val Gly Ala Ser Phe 
55 60 65 

gga gca tgg act ggc age tct get ttt ccc att ggc cct ttc act cca 355 
Gly Ala Trp Thr Gly Ser Ser Ala Phe Pro lie Gly Pro Phe Thr Pro 
70 75 80 85 

etc ggc aca gaa caa tec aat age tct ttc ate acc gee gac aat aaa 403 
Leu Gly Thr Glu Gin Ser Asn Ser Ser Phe lie Thr Ala Asp Asn Lys 
90 95 100 

gcg ate gtg aaa tac ttc cgc aaa tta gaa tec ggg caa aac ccc gat 451 
Ala lie Val Lys Tyr Phe Arg Lys Leu Glu Ser Gly Gin Asn Pro Asp 
105 110 115 

gtg gag eta att tct aaa att tec tec tgc ccc aac ate gcg ccc ate 499 
Val Glu Leu lie Ser Lys lie Ser Ser Cys Pro Asn lie Ala Pro lie 
120 125 130 

ctg ggt ttt tec tec get gag ate tec ggg get aac tac acc ctg gtc 547 
Leu Gly Phe Ser Ser Ala Glu lie Ser Gly Ala Asn Tyr Thr Leu Val 
135 140 145 

atg gcg cag cag tac gtt cca ggt ttg gat ggc tgg tea cac gcg ctg 595 
Met Ala Gin Gin Tyr Val Pro Gly I^eu Asp Gly Trp Ser His Ala Leu 
150 155 160 165 

act act acc tct ggc age ttt gca gag gat gca gaa aag ate ggc gaa 643 
Thr Thr Thr Ser Gly Ser Phe Ala Glu Asp Ala Glu Lys lie Gly Glu 
170 175 180 

gee acc cgc aat gtt cac act get ctt gca teg gec ttc cct act egg 691 
Ala Thr Arg Asn Val His Thr Ala Leu Ala Ser Ala Phe Pro Thr Arg 
185 190 195 

gta gtt ccc gta gaa gca etc gec gat gcg etc act acc cgc ctt aat 739 
Val Val Pro Val Glu Ala Leu Ala Asp Ala Leu Thr Thr Arg Leu Asn 
200 205 210 

gaa eta ate tec caa gca ccc gaa ate gec cgc ttc aaa gaa gca gec 787 
Glu Leu lie Ser Gin Ala Pro Glu lie Ala Arg Phe Lys Glu Ala Ala 
215 220 225 

ate gac etc tac caa teg ttg gaa ggc gaa gee cac ate caa cgc ate 835 
lie Asp Leu Tyr Gin Ser Leu Glu Gly Glu Ala His lie Gin Arg lie 
230 235 240 245 

cac ggt gac etc cac ttg ggg cag etc ate aaa acc ccc gaa cgc tac 883 
His Gly Asp Leu His Leu Gly Gin Leu lie Lys Thr Pro Glu Arg Tyr 
250 255 260 

ate etc ate gat ttc gaa ggc gaa cct gee cgc cca ctt aat caa cga 931 
lie Leu lie Asp Phe Glu Gly Glu Pro Ala Arg Pro Leu Asn Gin Arg 
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265 270 275 

cgc etc ccc gac tct ccc ctg aaa gat etc gec ggc ate ate aga tec 979 
Arg Leu Pro Asp Ser Pro Leu Lys Asp Leu Ala Gly He He Arg Ser 
280 285 290 

ate gac tac gca gee tac ttc gac ggc gaa cac ace caa tgg gec aac 
1027 

He Asp Tyr Ala Ala Tyr Phe Asp Gly Glu His Thr Gin Trp Ala Asn 
295 300 305 

gaa gee acc gcg eta ttc etc gac ggc tac gga tea att gaa gac caa 
1075 

Glu Ala Thr Ala Leu Phe Leu Asp Gly Tyr Gly Ser He Glu Asp Gin 
310 315 320 325 

gaa etc etc aat gee tac att ctg gac aag gcg ttg tac gag gtt gee 
1123 

Glu Leu Leu Asn Ala Tyr He Leu Asp Lys Ala Leu Tyr Glu Val Ala 
330 335 340 

tat gaa ata aac aac cgc ccc gac tgg gtg aaa ate cca etc gag gcg 
1171 

Tyr Glu He Asn Asn Arg Pro Asp Trp Val Lys lie Pro Leu Glu Ala 
345 350 355 

gtc gaa agg ctt eta gac tagttagtta ctctgcgtca aac 
1212 

Val Glu Arg Leu Leu Asp 
360 



Gin His 
5 

Asp Asn 

Ala Val 

Asp Gly 

Phe Gly 
70 

Pro Leu 
85 



lie lie 

Val Asp 

Val Arg 
40 

Lys Asp 
55 

Ala Trp 
Gly Thr 



Thr Glu 
10 

lie Val 
25 

lie Asn 



Val Leu 



Thr Gly 



Glu Gin 
90 



Arg Phe 

Leu Ser 

Asn Ala 

Asn Asp 
60 

Ser Ser 
75 

Ser Asn 



Tyr Gly 

Arg Glu 
30 

Leu Tyr 

45 

His Val 
Ala Phe 
Ser Ser 



Ala Lys 
15 

Cys Gly 

Gin Leu 

Glu Glu 

Pro lie 
80 

Phe lie 
95 



<210> 1156 

<211> 363 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 1156 
Met Ser lie Gly 
1 

Ser His Thr He 
20 

Glu Asn Thr Leu 
35 

Leu Val Asn Asp 
50 

Val Gly Ala Ser 
65 

Gly Pro Phe Thr 



Thr Ala Asp Asn Lys Ala lie Val 
100 

Gly Gin Asn Pro Asp Val Glu Leu 
115 120 



Lys Tyr Phe Arg Lys Leu Glu Ser 
105 HO 

lie Ser Lys lie Ser Ser Cys Pro 
125 
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Asn lie Ala Pro lie Leu Gly Phe Ser Ser Ala Glu lie Ser Gly Ala 
130 135 140 

Asn Tyr Thr Leu Val Met Ala Gin Gin Tyr Val Pro Gly Leu Asp Gly 
145 150 155 160 

Trp Ser His Ala Leu Thr Thr Thr Ser Gly Ser Phe Ala Glu Asp Ala 
165 170 175 

Glu Lys lie Gly Glu Ala Thr Arg Asn Val His Thr Ala Leu Ala Ser 
180 185 190 

Ala Phe Pro Thr Arg Val Val Pro Val Glu Ala Leu Ala Asp Ala Leu 
195 200 205 

Thr Thr Arg Leu Asn Glu Leu lie Ser Gin Ala Pro Glu lie Ala Arg 
210 215 220 

Phe Lys Glu Ala Ala lie Asp Leu Tyr Gin Ser Leu Glu Gly Glu Ala 
225 230 235 240 

His lie Gin Arg lie His Gly Asp Leu His Leu Gly Gin Leu lie Lys 
245 250 255 

Thr Pro Glu Arg Tyr lie Leu lie Asp Phe Glu Gly Glu Pro Ala Arg 
260 265 270 

Pro Leu Asn Gin Arg Arg Leu Pro Asp Ser Pro Leu Lys Asp Leu Ala 
275 280 285 

Gly lie lie Arg Ser lie Asp Tyr Ala Ala Tyr Phe Asp Gly Glu His 
290 295 300 

Thr Gin Trp Ala Asn Glu Ala Thr Ala Leu Phe Leu Asp Gly Tyr Gly 
305 310 315 320 

Ser lie Glu Asp Gin Glu Leu Leu Asn Ala Tyr lie Leu Asp Lys Ala 
325 330 335 

Leu Tyr Glu Val Ala Tyr Glu lie Asn Asn Arg Pro Asp Trp Val Lys 
340 345 350 



m P1U LUU U1U Ala Val STfl AVQ Leu Leu Asp 

355 360 
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